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OBSERVATION IN CLINICAL PRACTICE* 


David D. Michaels+ 
Illinois College of Optometry 
Chicago, Illinois 


“Disease leaves its mark upon the look in a man's eye. the 
mottling of his skin, the swing of his leg, the bend of 
his back, the heave of his chest.” 

—L. Clendening 

When a new patient presents himself to us for examination we 
are very likely to automatically note his sex, race, apparent age, con- 
stitution, posture, state of nutrition, facies, manner of dress and similar 
mundane feaiures. The information is sifted and stored in the back of 
the mind (perhaps to be recalled when the matter of fees comes up) bri 
seldom does it go much further than this. It is precisely these features 
however, and the clinical deductions to be derived from them which 
constitutes the subject matter of the present paper. 

“You mention your name as if I should recognize it,’’ says Sher- 
lock Holmes to a just announced stranger, ‘but I assure you that, bevond 
the obvious facts that you are a bachelor, a solicitor, a Freemason, and 
an asthmatic, I know nothing whatever about you.’ The deductions 
with which Doyle's character amazed his nonplussed side-kick were 
based on everyday features, visible to anyone who knew how to look. 
It is both interesting and pertinent that Doyle (who was a physician) 
based his character on the actual deductive abilities of one of his teachers, 
Joseph Bell, a great clinician of the 19th century. 

That observation is a skill which may be acquired by practice and 
experience is illustrated by the fact that a currently popular orthoptic 
technique (i.e. flash perception) is specifically designed to enhance it. 
Indeed such training may benefit the clinician as well as the patient. The 


*Read before the annual meeting of the American Academy of Optometry, Section on 

Pathology. Houston. Texas, December 10, 1956. For publication in the February. 
1957, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY. 
The second part of this report, ‘Nutrition, Posture, Gait, Face and Skin,”’ will appear 
in the March, 1957. issue. The third and last part, ‘‘Hands, Circulation, Nervous and 
Musculoskeletal Systems,’ will appear in the April, 1957, issue. 

+Cptometrist. M.S.. Member of faculty. Fellow, American Academy of Optometry 
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difference between looking and observing can be nicely brought out by 
inspecting the wares displayed in a show window for a specified time and 
then attempting to write down a complete list of the items. This is a 
useful little game which can be highly recommended to anyone aspiring 
to be a good observer. 

The trained senses can perceive much at a glance but it is useless 
to look unless one (a) has some notion of what to look for and (b) 
goes about it systematically. It is nevertheless true that good clinical 
observation is compatible with incomplete knowledge of pathology and 
pathogenesis. The descriptive pictures of disease painted by ancient 
physicians are as true today as they were centuries ago although the 
theoretical interpretation which was attached to these has changed con- 
siderably. Thus clinical observation does not imply a diagnosis but 
rather serves to arouse suspicion for purposes of further invetigation or 
referral for such investigation. 

Careful patient observation as the patient walks into the office, as he 
sits at the desk and tells the story of his symptoms and during the 
remainder of the period of professional contact, will often yield clues as 
to the presence of ocular or systemic disturbance and especially those 
eye manifestations which frequently have a systemic cause. Accumulat- 
ing data on statistical incidence of refractive and allied disorders makes 
it not uncommonly possible to formulate one’s plan of clinical investi- 
gation. This is perhaps nowhere more true than when dealing with 
the increasing proportion of patients in the older age group. Public. 
state and federal agencies as well as professional groups have studied the 
problems of the aging population with accelerated interest and concern 
and a considerable number of professional journals are now devoted 
to this field (geriatrics and gerontology). 

The diversity of the problems and their implications which should 
come to mind when confronted by an older person (and, for that matter 
the special problems peculiar to each age group) depend upon an aware- 
ness of current literature as regards these, not only in the field of eye care 
but also in their economic and social ramifications. The point I wish to 
emphasize is that just as the patient's age (more or less obvious on first 
inspection) will bring to mind certain problems peculiar to him so will 
his sex, race, constitution, state of nutrition, posture, etc., focus attention 
on problems stemming from and peculiar to these characteristics. 

No one will deny that the better we know and understand the 
patient as an individual, the better the care and advice we will be able to 
afford him. Observation is simply one of the ways of getting to know 
our patients better. 
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Careful observation should arouse the optometrist’s index of sus- 
picion not only of refractive disorders but of those disturbances requiring 
medical referral which might have otherwise been missed or overlooked. 
AGE 

It requires but a glance to determine the patient's race and sex. More 
careful observation may be necessary to obtain an accurate estimate of 
his age. It may be useful to compare the patient's apparent age to his 
stated age and consider the question of why a particular individual 
looks (or acts) older (or younger) than his chronologic age. 

In a previous paper we pointed out that certain visual problems 
are more or less peculiar to various age groups because people change in 
their structural and functional make up as they grow older. Thus there 
are texts devoted to diseases of children’s eyes, diseases of mature eyes 
while others have devoted their attention to disturbances peculiar to the 
vision of the school population and the aged. It is superfluous to point 
out that these widely different groups require different investigative 
methods but it may not be amiss to emphasize that they also deserve 
specialized diagnostic thinking. 

The implications of a given patient's age may be conveniently 
categorized as anatomical, physiological, psychological, pathological and 
clinical. Such a classification is rather arbitrary since growth is a con- 
tinuum and the process of ageing a complex integrated affair. One 


should also appreciate that the various categories mutually influence 
each other so that, for example, anatomic and physiologic variation pre- 
disposes to certain pathologic changes which manifest themselves as 
clinical disturbances. For purposes of orientation these rather general 
aspects of development and ageing are summarized in Table I. 


TABLE I 
Some general ocular implications of the patient's age 
I. Anatomical 

1. Changes in volume, diameter and circumference of the eye and its individual 
optical components 

2. Variations in development of myelin, pigment, elasticity and rigidity of 
ocular tissues. 
Development, maturity and degeneration of macula and fovea. 
Changes in mensuration of orbit and ocular adnexa. 

. Development of neurologic pathways associated with visual apparatus. 

Il. Physiological 

1. Development of protective reflexes and tear secretion. 

2. Development of binocular motor coordination. 

3. Development of fusion and color discrimination. 

4. Development and decline of accommodative mechanism. 

5. Development and decline of visual acuity. 

II. Psychological 

1. Development of integration of vision with language and _personal-social 

development. 
Continued 
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Development of eye-hand coordination. 
Variations in visual perception of light, form and color. 
Implications of psychologic disturbances on visual function. 
. Implications of intelligence, motivation and emotional status for therapy. 
athological 
Congenital and hereditary disturbances. 
Disturbances associated with metabolic, endocrine and reproductive changes. 
Degenerative and retrograde anomalies. 
Disturbances associated with bacteriologic, physical and chemical trauma. 
Neoplastic diseases. 
linical 
Age differences of refractive disorders and rate of change of refractive errors. 
Age differences of binocular motor anomalies. 
Age differences of ocular disease processes. 
Implications of above for prevention and screening. 
Implications of above for treatment, prognosis and progress report visits. 


Given a patient of a particular age what refractive disorder is he 
likely to have? The following table from Tassman (1932) may be 
found helpful in answering this question. (Table II). 


TABLE II 

Incidence of ametropia at various ages. (After Tassman, 1932.) 

Spherical refraction 18,340 eyes 
0.50 or less Hyperopia Myopia 
Age No. Cases Eyes % Eyes % Eyes 
Under 5 406 794 97.8 8 
5. 855 1488 87.1 148 
10- 1031 1449 70.4 403 
15- 853 1079 63.2 421 
1378 1736 63.0 606 
1404 1996 71.0 439 
1538 2081 67.7 446 
988 1317 66.6 323 
775 70.2 199 
231 70.0 69 


12,946 3062 


The data indicate, in conformity with most other observers, a de- 
crease in hyperopia and an increase in myopia with age up to about 
middle life when there is a period of stability followed by secondary 
changes after the age of 50 or 60 years. Unlike some other investigators, 
Tassman’s results do not show the slight increase in hyperopia up to age 
5 or 6 years. 

While these and similar studies are of great theoretical interest 
with respect to the question of the mechanisms producing these changes. 
a matter of more immediate clinical importance is the rate of refractive 
change with age. What predictions can we make regarding the refrac- 
tive status 5, 10 or 20 years hence? It is at once apparent that such 
changes are more dramatic in the younger and probably in the older 
population than in the intermediate group. This is indicated in the fol- 
lowing results obtained by Brown (1938) and more recently by Walton 
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(1950), Hofstetter (1954) and Hirsch (1952). (Table II). The rate 
of change is especially great during the period of adolescence. The impli- 
cations of such information for treatment, prognosis and scheduling of 
return visits should be obvious. 


TABLE III 

Net yearly changes in refractive error. (After Brown, 1938.) 
Age Computations Change-yearly Average Type* 
1-7 1668 0.18 D. 
8-13 2862 0.23 
14-20 2068 0.14 
21-33 1687 0.04 
34-42 441 0.03 
43-51 94 0.03 
Birth-51 8820 0.09 D. 

* D = Decrease; | = Increase 


Various studies have been carried out relating age to various visual 
functions. Data on visual acuity are controversial but the concensus is 
that there is a slight but definite decrease with age. Luckiesh and Moss, 
1937. 

As is well known, the amplitude of accommodation decreases grad- 
ually with age and provides a rough (but often inaccurate) estimate 
of the needed presbyopic add. The ACA ratio appears to remain more 
or less constant through the years. Changes in accommodative conver- 
gence as clinically measured with age are shown in Table IV. 


TABLE IV 
VALUES OF ACCOMMODATIVE CONVERGENCE IN 3,900 OCULARLY COMFORTABLE 
SUBJECTS IN FOUR AGE GROUPS* 
Accommodative Convergence 10-19 20-39 40-59 60 & Over 
12 
8 
20 
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44 8 65 32 

5A 14 56 21 
6A 23 108 56 
7A 22 87 45 
8A 42 125 39 
9A 1 33 126 35 a 

104 25 118 241 91 a 

30 75 119 30 

124 83 162 199 65 — 

134 50 118 109 32 

14a 86 161 105 23 rete 

154 54 102 49 10 oe 
164 54 89 36 10 
174 35 53 2 

| 184 31 40 8 5 
194 8 25 8 0 ati 
204 19 27 2 2 
214A 19 14 2 0 
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224A 24 15 6 2 
234 7 7 2 0 
244 10 9 0 0 
25a 3 1 0 0 
264 6 l 2 0 
274A 2 0 0 0 
28A 0 3 l 0 
29a 0 l 0 0 
30A 2 2 0 0 
Total No. of Cases 592 1,181 1.564 563 
(Years) (No. Subjects) 

10 to 19 592 

20 to 39 1,181 

40 to 59 1,564 

60 and over 563 

After Tait, (1951). 


With respect to lateral phoria there is a tendency to esophoria at 
far point and exophoria at near point with increased age. Progressive 
lenticular changes account for the gradual slight increase in against-the- 
rule astigmatism (Table V). The pupillary reactions tend to become 
more sluggish and the average pupil size smaller with advancing age. 
The elasticity of the lids decreases and senile degenerative changes occur 
in the fundus. 


TABLE V 
Changes in astigmatism with age 
0 - 30 years, 0.25 D.; 30 - 60 years, 0.50 D.; Over 60 years, 0.75 D. 


CORNEAL CHANGES LENTICULAR CHANGES RETINAL CHANGES 
1. Hereditary or arises 1. Changes especially 1. Probably no 
early in life marked in later life. change with age. 
2. Changes may occur 2. Usually regular 2. Mechanism not 
throughout life against -the-rule. yet established. 
3. Usually regular 3. Average changes 3. Irregular. 


with-the-rule listed above. 


Anomalies and diseases of the eye also tend to have an age prefer- 
ence, that is they are more common at some ages than at others. Thus 
certain disorders tend to be found in premature infants (e.g., retrolental 
fibroplasia) while others occur in the older patient (e.g., arteriosclerotic 
retinopathy). Now it is quite true that the optometrist will not likely 
be confronted with a premature infant in his office but he may see the 
patient 20 or 40 years later and the knowledge of premature birth will 
make him better able to evaluate the residual (permanent) complications 
of the disease which was active many years before. In general, if we 
know what disturbances are likely to occur at a particular age, we will 
be more alert to search for these particular abnormalities and less likely 
to overlook them. Some of the ocular disturbances more or less peculiar 
to various age periods are summarized in Table VI. 


SEX 


If one discounts diseases of the genital tract proper, the male is in 
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TABLE VI 
I. DISTURBANCES ASSOCIATED WITH PREMATURITY 


1. Congenital and hereditary anomalies 

2. Birth trauma, anoxia, infection 

3. Retrolental fibroplasia 

4. Retarded central vision 

5. Strabismus 
Il. DISTURBANCES ASSOCIATED WITH NEONATAL PERIOD 

1. Congenital and hereditary anomalies 

2. Birth trauma, anoxia, infection 

3. Infections transmitted from mother (syphilis, gonorrhea, rubella) 

4. Inclusion conjunctivitis 

5. Anomalies of motor functions of eye 
III. DISTURBANCES ASSOCIATED WITH CHILDHOOD AND ADOLESCENCE 
1. Ocular injuries and accidents 8. Hordeolum 

2. Concomitant strabismus 9. Infantile cataract 

3. Myopia and pseudomyopia 10. Juvenile diabetes 

4. Retinoblastoma and glioma 11. Foreign bodies 

5. Blepharitis marginalis 12. Vernal conjunctivitis 

6. Sinusitis and orbital cellulitis 13. Craniopharyngioma 

7. Ocular effects of childhood 14. Congenital interstitial 

infectious diseases keratitis 

IV. DISTURBANCES ASSOCIATED WITH ADULTHOOD 

1. Chronic catarrhal conjunctivitis 7. Meningioma 

2. Glaucoma 8. Bell's palsy 

3. Hypertensive retinopathy 9. Episcleritis 

4. Chalazion 10. Multiple sclerosis 

5. Grave's disease 11. Tuberculous uveitis 

6. Toxemia of pregnancy 12. Superficial punctate keratitis 
V. DISTURBANCES ASSOCIATED WITH SENILITY 

1. Presbyopia 5. Diabetic retinopathy 9%. Asteroid hyalitis 
2. Cataract 6. Senile ectropion 10. Retinal detachment 
3. Arteriosclerosis 7. Pterygium 11. Keratoconjunctivitis sicca 
4. Fundus degenerations 8. Arcus senilis 12. Mooren’s ulcer 


general more susceptible to disease than the female and he is likely to die 
at an earlier age. Sex-linked hereditary disorders such as color blindness 
and hemophilia are much more likely to affect males than females. 
Migraine, glaucoma, hyperthyroidism and high myopia are somewhat 
more common among females. With respect to the last point the studies 
of Hirsch (1953) indicate that of 5201 randomly selected patients 
ranging in age between 18 and 50, there are more than twice as many 
women having myopia over 6.00 D. than men while amongst myopes 
of lower degree the ratio is 4 to 5. There is some indication that there 
are different types of myopia on the basis of their statistical distribution 
and it may be that there is a sex factor involved in these types (Hirsch, 
1950). 

A recent study has shown a “‘highly significant difference between 
the sexes in judgment of distances, men exhibiting superior performance” 
(Oliver & Lauer, 1956). 

The female is subject to the influences of menses, pregnancy and 
menopause upon visual function. Of these the most important are the 
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toxemias of pregnancy (preeclampsia and eclampsia). Some ocular 
implications of pregnancy are give in Table VII. 


TABLE VII 
Some ocular changes which may occur in the course of pregnancy. 


Effects on the fetus. 
Infection, (e.g., rubella, syphilis, gonorrhea) . 
Birth injuries, (e.g., retinal hemorrhages, corneal injuries) 
Anoxia. 
Prematurity. 
Endocrine and metabolic disorders. 
on the mother. Uneventful pregnancy. 
Increased pigmentation of skin of lids. 
Transient changes in intra-ocular tension 
Transient visual field changes. 
Slight blurring of optic disc. 
Occasional transient refractive changes 
on the mother. Toxemias of pregnancy. 
Photopsiae. 
Headache. 
Lid edema. 
Attenuation of retinal arterioles 
Local variations in vessel caliber. 
Retinal hemorrhages and exudates. 
Papilledema. 
Retinal detachment. 
Retinal edema. 
Transient amaurosis. 


~ 


Swelling of the eyelids, burning and smarting and mild photo- 
phobia is an ocular syndrome which may accompany the menopause 
(Hickey, 1951). The variety of symptoms of which 10% to 15% of 
women of this group complain may bring them to the vision specialist 
for evaluation of headache, migraine, exophthalmos, etc. The effects of 
menses has been investigated by Bergin (1952) who could demon- 
strate no consistent effects upon refractive error. Evans (1941) on the 
other hand believes a distinctive ceco-central scotoma to accompany 
menstruation and refers to it as the ‘‘scotoma of menstruation.’ Der- 
matologic and psychologic effects are not uncommon in the post-meno- 
pausal period. 

Anatomical sex differences, e.g., the prominence of the supraor- 
bital ridges and shape of the orbit as well as differences in temperament 
must be considered in the selection of suitable spectacle frames. The 
female is also subject to the allergic and contact dermatoses consequent 
to the use of cosmetic preparations. 

The male, generally being the provider for the family, will be 
subject to occupational and other eye hazards different in quality and 
quantity than those confronting his spouse. Some ocular implications of 
patient's sex are summarized in Table VIII. 
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TABLE VIII 
Some ocular implications of patient's sex 

Anatomic: Variations in size and dimensions of orbit, facial and skull structure. 
Physiologic: Effects of menstruation, pregnancy, menopause and post-menopause. 
Psychologic: Variations in temperament. 

Pathologic: Variations in sex-linked hereditary disorders; atherosclerosis, glaucoma, 
migraine, myopia, etc. 

5. Environmental: Occupational eye hazards, cosmetics. 


RACE AND ETHNIC GROUPS 

It is well known that different individuals of the same species vary 
in their sensitivity to disease, in their somatic and functional reactions 
to it and in the degree of compensation and recuperation. Some of these 
variations are understood but many remain unexplained in terms of vague 
hereditary, racial, constitutional and focal deficiencies or inefficiencies. 
The Negro for example is said to be less resistant to tuberculosis and 
responds more favorably to anti-gonorrhea therapy than the Caucasian. 
Measles has been the scourge of several primitive peoples while having a 
relatively mild effect on civilized man. Certain diseases (e.g., Tay- 
Sachs, Buerger’s and Diabetes) are said to be more common among 
Jews than non-Jews. The exact role of race as compared to environ- 
mental differences imposed by socio-economic and geographic pressures 
remains to be determined. Thus it has been shown that certain char- 
acteristics (e.g., blood types) show greater similarity among widely 
different groups in the same geographic area than similar groups from 
differing geographic and climactic areas. The question has some theoreti- 
cal as well as clinical interest. Thus it is generally held that myopia 
is more common in the Orient and much speculation has been attached 
to the reason and significance of this observation. Studies comparing 
the incidence of refractive error in civilized and so-called ‘‘uncivilized”’ 
groups would, it was hoped, throw some light on the etiology of ame- 
tropia. Unfortunately none of these investigations has proved of any 
conclusive value. 

A number of studies have demonstrated that myopia is more 
frequent in Europeans than Americans and this observation has recently 
been confirmed by Nadell & Hirsch (1955) though the differences are 
by no means impressive. 

There is a peculiar but interesting differential response of Cau- 
casian, Mongolian and Negro to ephedrine (Drill, 1954). 
CONSTITUTION 

Certainly one of the most obvious things to be noted about a 
patient is his general body build. But constitution implies more than 
this. It represents a basic set of physiologic as well as anatomic char- 
acteristics predetermined by heredity and modified by environment. 
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Much has been written about constitutional factors in disease especially 
by the older clinicians who tended to attribute more importance to it 
than we are inclined to at present. 

Numerous attempts to classify people into ‘‘constitutional types” 
have met with almost universal disagreement. One of the simplest of 
these is the sthenic-asthenic dichotomy. Its implications are nicely sum- 
marized by Boyd (1947): 

“The sthenc individual is short and stout, with a wide costal angle and deep 
chest, inclined to be florid, of cheerful sanguine disposition, liable to gall-bladder disease, 
arterial hypertension and likely to die of arteriosclerosis, apoplexy or coronary occlusion 
owing to defects in his germ plasma at the time of conception. The asthenic individual is 
tall and thin, with a narrow costal angle, a pallid countenance, easily fatigued and inclined 
to be melancholy; he has a long, drooping stomach which empties poorly and intestines 
which sag, so that his meiancholy may be aggravated by dyspepsia and constipation 
He is a likely subject for peptic ulcer. He seldom has heart or arterial disease and is 
likely to be long-lived if he escapes tuberculosis in youth. The gall-stone man seldom 
has ulcer; the ulcer man seldom has gall-stones. The pages of Shakespeare and Dickins 
are filled with immortal characterizations of these types.”’ 


What role does constitution play in the etiology of visual prob- 
lems? Relatively little data are available on this point. Johansen 
(1951) for example has attempted to relate myopia to physical height 
and weight but no such relationship could be confirmed by Young 
(1951). Johansen studied 527 boys ranging in age from | 2 to 15 from 
Danish schools. Routine school examination revealed 84 of these to 
have reduced acuity, 43 of whom proved to have myopia ranging from 
0.50 to 7.00 diopters (average 2.6D.). A hereditary predisposition 
could be established in 50% of the cases. A correlation between the 
ametropia and height and weight showed considerable relation to height 
but not weight: a quantitative correlation between physical measure- 
ments and the degree of myopia was not demonstrated. Johansen sug- 
gests that the development of myopia be considered as a link in a general 
growth anomaly within the range of normal variation, a causal com- 
bination determined mainly by hereditary but possibly also exogenous 
factors. Gardiner (1954) found that boys 6 to 14 years of age who 
are myopic are usually 10 pounds heavier and 1.5 inches taller at their 
mean age. Girls were less apt to show this until they reached the men- 
arche when they also go ahead of the mean. 

The suggestion that head size or some derivative thereof (e.g., the 
cephalic index) is related to ametropia has been suggested (e.g., Zoe- 
thout). The rationalé that myopia is more common in brachycephalic 
heads (cephalic index greater than 80) is probably related to inter- 
pupillary distance. Vandegrift (1924) studied 440 patients, half of 
whom were myopes, the other hyperopes. Of the 220 myopes he found 
178 to be brachycephalic; of the 220 hyperopes he found 193 to be 
dolichocephalic. The others were classified as dolicho- and brachycephalic 
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respectively. There were apparently no normal (i.e., mesocephalic) 
heads in his entire group. As might be expected the interpupillary dis- 
tance was considerably greater in the myopic brachycephalics (64.25 
mm.) than in the hyperopic dolichocephalics (58.50 mm.). Vandegrift 
concludes that myopia, while hereditary, is a growth reaction, similar 
in etiology to growth reactions and probably endocrine in origin. 

One of my former students (Shreve) has attempted to verify these 
observations. He measured the cephalic index of 50 college students and 
obtained the results shows in Table [X. It will be seen that these results 
do not agree with the conclusions of previous investigators. Young 
(1951) also tested the hypothesis that broadness of face is a contribu- 
tory factor in the pathogenesis of myopia but found no significant cor- 
relation. There is thus little to indicate that cephalic index is of much 
diagnostic importance except perhaps in estimating the fit of a spectacle 
frame. 


TABLE IX 

Relation of Cephalic Index to Ametropia. N = 50 
Dolichocephalic Mesocephalic Brachycephalic 
46% of population 42% of population. 12% of population 
(Ci = 70 — 75) (CI = 75 — 80) (CI = 80 — 85) 
Hyperopia 28% Hyperopia 22% Hyperopia 10% 
Myopia 14% Myopia 18% Myopia 2% 
Emetropia 4% Emmetropia 2% Emmetropia 0% 


More interesting from a clinical as well as theoretical view are 
studies of the visual characteristics of siblings especially twins. Thus, if 
for a given trait, uniovular twins differ less than binovular twins it 
supports a hereditary basis for the trait while if the differences are simi- 
lar it may be inferred that the trait is predominantly environmental. 
Waardenburg (1950) has recently summarized the literature with 
respect to such twin studies in all phases of ophthalmology. Both 
normal and abnormal ocular traits are reviewed. With respect to refrac- 
tion he finds data exist on about 300 pairs of monozygotic twins and 
about 225 pairs of dizygotic twins. Excluding high degrees of myopia 
which he attributes to degenerative changes (and in which large differ- 
ences may be found in the two eyes of the same individual) he finds that 
for monozygotes 90% show differences less than 1.00 D. and 74% less 
than 0.50 D. The total range of differences as well as individual differ- 
ences were much larger for dizygotic twins. ‘All this evidence,’’ writes 
Waardenburg, “‘points in one direction, namely that refraction and 
errors of refraction have a hereditary basis. Myopia found in school 
children and others engaged in close work has exactly the same basis. 
The most valuable result of twin research in refraction is, that it has 
done so much to supplant the idea of myopia as an occupational dis- 
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ease.’’ Especially interesting in this regard is the qualitative study of 
Jancke and Holste (1951) who noted that monozygotic twins still had 
similar refractions even when one was doing strenous close work and 
the other was not. Hofstetter and Rife (1953) found a marked cor- 
relation among identical twins and a lesser correlation among fraternals 
with respect to mean spherical refractive error. They studied 27 pairs 
of identical and 12 pairs of fraternal twins with respect to a number 
of factors usually obtained in optometric examinations. It is interesting 
that they found no correlation with respect to corneal or total astigma- 
tism in contrast to Waardenburg’s conclusions (though the latter agrees 
that variability is greater than for spherical refraction). With respect 
to other measured variables Hofstetter and Rife conclude that “‘none 
of the optometrically determined traits considered in this survey would 
serve to identify the type of twinship. Conversely, the awareness of 
twinship, either fraternal or identical, would not enable clinically use- 
ful predictions to be made from one twin to the other.”” In a separate, 
more rigorously controlled study, Hofstetter (1948) found variation in 
ACA ratio to be significantly less in identical twins (30 pairs) than 
between pairs or families. He concludes that ‘the high similarity points 
either to the inference that there is a genetic basis for accommodative con- 
vergence or that the environmental factors influencing the development of 
accommodative convergence are remarkably selectively similar for the two 
members of each pair.” 

General conclusions from twin studies with respect to binocular 
anomalies, especially strabismus, are not warranted since the exact 
classification and etiology of the conditions are often not specified. * 


*Part two of this report. ‘Nutrition, Posture, Gait, Face and Skin.”’ will appear in 
the March issue 
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AMERICAN ACADEMY OF OPTOMETRY 


REPORT FROM THE BRITISH CHAPTER 


The British Chapter, American Academy of Optometry, held a 
scientific meeting in December at the headquarters of the British Optical 
Association in London. The guest speaker was Mr. H. B. Marton, 
senior lecturer in the optometry department of the Manchester College 
of Technology, one of the most erudite and most respected figures in 
British optometry. 

The subject on this occasion was “Sight & Brain,”’ in which he 
covered the development of the brain from the neural groove of the 
embryo to the final adult form, the anatomy of the optic tract, recent 
research on the optic chiasma, the electrical nature of the nervous 
impulse set up during the act of vision, particularly the alpha rhythm, 
and the problem of visual memory. 

In the absence of the president, Mr. A. E. Turville, who was 
lecturing at an optimetrists’ refresher course, the chair was taken by 
Mr. Harry Freeman. Guests present included German and Swiss 
optometrists who were spending a few weeks in Mr. Freeman's practice 
to gain experience in British methods of refraction. The vote of thanks 
at the end of Mr. Marton’s lecture was moved by Mr. C. S. Flick, 
chairman of the British Optical Association, London Local Association. 
Mr. Eric Bateman, the Chapter secretary, announced that it is hoped 
to make up a party of A.A.O. members to attend the International 
Optical Congress in Amsterdam in June, 1957. He will be glad to 
hear of any American optimetrists who are likely to be visiting 
Europe at that time. 

Cc. FLICK 
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VISION AND RAPID READING* 


Howard N. Walton? 
Los Angeles College of Optometry 
Los Angeles, California 


INTRODUCTION 

Within the past few years numerous reports have appeared describ- 
ing the phenomenally high speeds achieved by students of speed reading 
training programs. Reading rates ranging from 2,000 to 8,000 words 
per minute are often reported. One newspaper article told of an indi- 
vidua! reading at 30,000 words per minute. Information of this nature 
is being disseminated by various journals, magazines, brochures and 
circulars, with radio and television joining the chorus. 

We often hear people speak of other reading feats, these being per- 
formed by mental giants, who are capable of reading a page at a glance 
and those, with a more “‘limited span,” grasp complete paragraphs with 
a single fixation. 

Since these reports are being circulated, it would seem desirable to 
conduct scientific inquiry concerning their validity. 

HISTORICAL 

In 1878, Javal,' made a most significant discovery by simply 
watching the eye of a school child who was reading. His very eminent 
predecessors had assumed the truth of the common belief of ‘sweeping 
the eyes along a line of print.'” He found, not a steady sweep, but a 
series of little jumps (saccadic movements) with intervening fixation 
pauses. 

It then became important to know whether we see during saccadic 
eye movements. Subsequent investigation revealed that only blurs and 
streaks are observed during version movements. Under various environ- 
mental seeing conditions and in reading these blurs and streaks are 
extremely brief due to the speed of the saccadic movement (from 1/25 
to 1/50 of a second in reading) and very faint due to minimal brightness 
contrasts which normally prevail. Consequently, being of no practical 
value or interest, they are habitually disregarded and ignored. 
PERIPHERAL VISUAL ACUITY AND MASKING 

In a study of peripheral visual acuity, Feinberg* (Table 1) found 
the following values: 


*Read before the annual meeting of the American Academy of Optometry, Houston, 
Texas, December 11, 1956. For publication in the February, 1957. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY 


+Optometrist. M.Sc., Member of faculty. Fellow, American Academy of Optometry. 
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TABLE I 
PERIPHERAL VISUAL ACUITY 
Distance from Fovea Visual Acuity 
20/30 
20/35 
20/50 
20/60 
20/70 


In an earlier experiment Wertheim‘ determined a peripheral visual 
acuity curve which closely corresponds to the above figures. Acuity 
measurements made by Weymouth’ and co-workers from 1.5 degrees to 
fixation also approximates the data obtained by Feinberg. 

The letters in most printed material subtend an angle equivalent to 
a 20/60 letter (1.76 mm. at 16 inches). Thus on the basis of the 
above peripheral acuity figures, an individual would be able to identify 
two 20/60 letters separated by 2.2 inches with a single fixation pro- 
vided he was fixating midway between standard block letters as follows: 


E ° H 
2.2 inches 


Peripheral visual acuity provides adequate vision 1.1 inch on either side of the fixation 
point, located 16 inches from the eyes 


Ruediger® presented tachistoscopically to his observers a white card 


on which was printed an “‘N” or a “‘U”’ at varying distances from a 
central fixation point. The card was 30 centimeters from the reader's 
eye. It was found that indirect vision was still satisfactory for percep- 
tion of 11 point type when the letter was 2'4 centimeters on either side 
of the central point. 

Theoretically it would seem possible to span an entire line of 2.2 
inches of standard block letters with a single fixation if fixating centrally. 
Yet, an eye movement is necessary before grasping the span. This is 
due to mutual interference or masking of the letters in indirect vision, 
as explained below. 

Korte’ (Graph I) studied letters, words and nonsense syllables in 
indirect vision, recording the eccentricity measured as a tangent. The 
words, composed of German lower case letters, ranged from 2 to 8 letters 
and were read at a distance of 30 cm. He found that a group of 
letters, in comparison with a single letter, must be brought closer to the 
fixation point in order to be read. As would be anticipated on the basis 
of peripheral visual acuity, he found that capitals were read further out 
than the lower case letters. Korte also determined that isolated letters 
were read further out than words, and the longer a word, the closer it 
must be brought to the fixation point. 
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( Determined trom Mid point of werd or Nenremse Letters) 


NUMBER OF LETTERS 


Graph 1. 


The anatomical arrangement of the retina provides the basis for 
the explanation. The fovea centralis according to Polyak* subtends an 
angle 1°40 at the nodal point of the eye. At the fovea each cone is 
thinner and connected to only one ganglion cell. Its impulse is therefore 
much purer, and the image received by the brain much sharper than else- 
where in the retina, being as it were insulated from the impulses of 
neighboring cells. In the retina generally each visual cell is in relation 
with many, up to 100, ganglion cells.® 

Printers rarely use standard block form but usually some modifi- 
cation such as condensed, extra condensed, etc. Thus a 20/60 letter, 
1.76 mm. vertically is usually 20/40, 1.17 mm., horizontally. This 
reduces the visual angle subtended to 214 ° on each side of the fixation 
point or a total span of 1.4 inch. This span is further reduced by 
masking. 

Hamilton'® by use of the tachistoscope exposed a line of print at a 
speed allowing a single fixation with instructions for the observer to 
read from the left as far as possible. Typically, the observer read the 
first word or two correctly and beyond that made a guess which had 
some resemblance to the next word. The observer using such cues as 
general word shape, context and easily recognized prefixes and suffixes 
was able to supply an additional word. However, since the first word of 
the line was fixated, only half of the peripheral retina was utilized. 

By extensive use of the tachistoscope in visual and reading im- 
provement programs and by teaching students to fixate so as to take full 
advantage of the retinal cone mosaic nasally and temporally, Walton" 
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has found that with a 1/100 of a second exposure, approximately 29 
letter spaces or 5 words of 5 letters each may be read. About 17 letter 
spaces or 3 words of five letters are seen relatively clearly and by utilizing 
general word shape, context and familiar letter groups a word at either 
end of the central fixation point may be deduced. These observable 
results correspond closely to those that may be calculated on the basis of 
peripheral visual acuity, evaluating the vertical and horizontal com- 
ponents of the letters and the effects produced by masking of the letters 
in jndirect vision. 
SACCADIC EYE MOVEMENTS AND REACTION TIME 

The function of the saccadic eye movement in a reading situation 
is to carry the eyes from fixation to fixation with the extent of the move- 
ment being determined by the number of words perceived at each fixa- 
tion. A movement over a space of five letters of ordinary print, at a 
reading distance of a foot, takes 15 to 20 ms., or about 1/60 of a 
second. Table II from Dodge & Cline’? gives the duration of longer 
movements, their extent being measured by the angle through which the 
eye swings. The table gives the averages derived from 3 subjects. 


TABLE Il 
DURATION OF SACCADIC EYE MOVEMENT 
Extent of Movement Duration of Movement 
29 ms 
10° 39 ms. 
5° 48 ms. 
20° 55 ms. 
30° 80 ms 
40° 100 ms 
For movements of twenty degrees or less. along a page held a foot from the eyes. each 
degree means approximately 1/5 of an inch, so that 5° = 1 inch, 10° = 2 inches 
15° = 3 inches, and 20° = 4 inches (more precisely, 4.23 inches.) 


Although it might be assumed that the reaction time of the 
saccadic movement is very short, it is actually about the same as that of 
a hand response to a visual stimulus. The saccadic response to a stimulus 
appearing in indirect vision was found to be on the average 195 ms. 
with a range of individual averages from 125 to 235 milliseconds.'* 
More recently Westheimer,'* by use of two neon bulbs which could be 
moved to any position on a horizontal arc of 150 cm. radius, determined 
a reaction time which varied between 120 and 180 ms. 

In a reading situation, at each fixation a period of time, the reaction 
time, elaspes before the next saccadic movement is initiated. Obviously. 
the duration of the saccadic movements and the reaction time are limiting 
factors that must be considered in determining the ultimate speed that 
may be achieved in reading. 
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Fig. 1. Ophthalmograph. 


APPARATUS 

The apparatus, Figure 1, the ophthalmograph produced by the 
American Optical Company'® consists of three main parts, the stand, 
headrest and camera. 

The headrest provides sufficient pressure to help the subject hold 
his head steady. 

Light from a direct source (E) is reflected from the two corneas 
and focused on the film (L) by means of lenses mounted in telescoping 
tutes (D). These tubes may be moved in any direction to locate the 
teams of light from the corneas and thus make allowance for different 
pupillary distances. 

The film in the camera is traveling upward at a constant speed of 
'4 in. per second with the emulsion side toward the subject. 

SUBJECTS 

Ten subjects were used in conducting this investigation. Of this 
number, one was an assistant professor at the Los Angeles College of 
Optometry and the remainder students of the senior class. Thus the 
participants were trained observers. All subjects were males ranging in 
age from 24 to 35 years. 

PROCEDURE 

The procedure Was designed to duplicate eye movements and fixa- 
tions as utilized in a reading task while eliminating the factor of com- 
prehension, thus providing a means of determining the reaction time per 
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fixation. To gain this information the following card (Figure 2) was 
designed for use in the reading card holder of the ophthalmograph. 


hat map may key mac 
mad hat sad sat let 
mal tee man tan fee 
can top lap cop set 
rot tik see mop hot 


Fig. 2. Arrangement of card used in determining reaction time. 


Prior to being tested, each subject was thoroughly familiarized with 
the methodology, being given a duplicate of the card used in the experi- 
mental procedure. Five minutes of practice in quickly fixating each word 
was required, with instructions that during the test, maximum effort 
should be utilized so as to achieve the greatest speed in performance. 
RESULTS 

The reaction time was determined by projecting the ophthalmo- 
graphic film strip upon a screen and measuring the length of each fixa- 
tion. These calculations were converted to a time factor (milliseconds) 
based upon the fact that the film strip moves through the ophthalmo- 
graph at a speed of 0.5 inch per second. 

The results are tabulated in Tables III and IV. 

Buswell'® has found that the average duration per fixation in 
silent reading for college students is 252 ms. which is only 33 ms. longer 
than determined in this study where comprehension was not a factor. 

In 70% of the cases regressions occurred at the beginning of four 
of the five lines. While the longest reaction time was determined on the 
basis of a single fixation, the time required to consummate fixation of the 
first word would also include the duration of the regression. The greatest 
lapse of time in 80% of the cases occurred at the beginning of the line 
due to the appearance of the longest fixation or the combination of the 
first fixation and regression. 

Woodworth!’ reports that the greatest amount of time is spent 
fixating the first quarter of a line of print, explaining that what lies 
further to the right is receiving some preliminary examination during this 
period of time. In view of peripheral visual acuity and masking, this 
explanation seems unlikely. However, the present investigation clearly 
indicates that the greater amount of time required at the beginning of a 
line is due to visual factors. 

It is interesting to note the rather large range existing between the 
shortest and longest reaction time indicating that factors other than 
comprehension enter into the determination of the duration of fixation. 
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TABLE III 
REACTION TIME 
(Milliseconds) 

Mean Shortest Longest Difference 
Reaction Reaction Reaction Longest—Shortest 
Time Time Time Reaction Time 

292 170 450 280 
183 120 300 180 

172 125 260 
248 165 400 
170 115 275 
169 125 300 
194 120 350 
309 200 400 
254 150 315 
200 115 250 
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TABLE IV 
ANALYSIS OF REACTION TIME 
(Milliseconds) 
Mean 
Number of Subjects Reaction Time 


DISCUSSION 

Ophthalmographic studies of adults who have not had the advan- 
tage of reading training indicate that they generally read by fixating 
each word. Buswell'*® has reported approximately 14 sec. as the average 
duration of fixation. Considering the time intervals for interfixations 
as shown in Table II, average reading rates may be calculated. This is 
shown diagramatically in Figure 3. 


A limited vocabulary may be the cause 54 frequent regressions. 


Return Sweep 


Fig. 3. Typical adult reading pattern. Reading rate of 220 words per minute. 1/50 
and 3/50 second, saccadic movements. 1/4 second being the duration of fixation. 


The above reading speed falls within the range given by Harris'® 
of rates for various college and educated adult groups, the variation 
being from 207 to 290 words per minute. Harris says that 250 W.P.M. 
may be taken as a rough estimate of the normal reading rate for high 
school and college students, and adults. 

Ophthalmographic investigations of college students reading non- 
technical material shows that the average span of recognition is 1.25 
words per fixation.2° Using the same values as in the previous example 
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with the exception of 8 fixations per line, the reading rate is 272 W.P.M. 
as shown in Figure 4. Again this is within the range as shown above. 


‘we } 


Siro 
sweep 


Fig. 4. Typical college student reading pattern. Reading rate of 272 words 
minute. 1/50 and 3/50 second, saccadic movements. 1/4 second being the duration 


of fixation. 


per 


It is important to know the potential reading speeds that may be 
achieved when completely reading the printed page. Considering the 
anatomical and physiological limiting factors of peripheral visual acuity, 
masking, saccadic eye movements and reaction time, calculations may be 
made that will approximate this potential. Various relationships among 
these factors are shown in Table V. 


TABLE V 
READING RATES 
(Calculated on basis of 10 word line) 


Reaction Number of Interfixations Return Sweep Reading Rate 
Time Fixations No. Time (Sec.) No. Time (Sec.) W.P.M. 
1/5 3 2 1/33 l 1/20 853 
1/5 2 l 1/25 ] 1/25 1250 
1/6 3 2 1/33 | 1/20 982 
1/6 2 | 1/25 l 1/25 1451 


The average reaction time as determined by this study was 219 
ms., slightly slower than 1/5 sec. Deducting one standard deviation 
(49.8 ms.) thereby including approximately 80% of the population, 
gives a reaction time of 169.2 ms., which is about 1/6 sec. Therefore 
the calculations in Table V were made on the basis of 1/5 and 1/6 of a 
second. 

In view of the peripheral visual acuity curve and the effects of 
masking in indirect vision, three words may be seen relatively clearly, 
and by utilizing general word shape, context and familiar letter groups, 
a word at either end of the central fixation point may be deduced. Thus 
calculations were made on the basis of 3 and 2 fixations per line. 

How close an individual may come to reaching the limiting ana- 
tomical and physiological factors will depend upon such other consider- 
ations as educational background, experience, 1.Q. and vocabulary. 

The data indicate that if an individual is reading faster than 1,451 
W.P.M., he is skimming: this reading skill is primarily concerned with 
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locating and grasping main ideas. The data further indicate that it is 
not possible to grasp a page or a paragraph with a single fixation. 
SUMMARY AND CONCLUSIONS 

Within the past few years numerous reports have appeared in 
various periodicals describing phenomenally high speeds achieved by 
students of rapid reading training programs. 

These reports must be considered in relation to present knowledge 
regarding vision and evaluated in view of Javal’s significant discovery 
that the eyes move along a line of print by saccadic movements with 
intervening fixation pauses. 

On the basis of peripheral visual acuity and masking, three words 
of 5 letters each may be seen relatively clearly, and by utilizing general 
word shape, context and familiar letter groups, a word at either end 
of the central fixation point may be deduced. 

The ophthalmograph was used to determine the reaction time of 
ten subjects in a reading situation in which comprehension was com- 
pletely ignored. 

The results showed the following: 

1. The mean reaction time was 219 ms., which is only 33 ms. 
shorter than the average duration per fixation for college 
students in silent reading. 

The greatest lapse of time occurred at the beginning of the line 
due to the appearance of the longest fixation or the combina- 
tion of the first fixation and a regression. 

The investigation indicates that the greater amount of time 
required at the beginning of a line is due to visual factors. 

The large range existing between the shortest and longest 
reaction time indicates that factors other than comprehension 
enter into the determination of the duration of fixation. 

Considering the limiting anatomical and physiological factors of 
peripheral visual acuity, masking, saccadic eye movements and reaction 
time, potential reading speeds may be calculated. 

Reading rates of over 1,451 W.P.M. indicate that the individual 
is skimming. 

The data indicate that it is not possible to grasp a page or paragraph 
with a single fixation. 
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ANNOUNCEMENT 


THE OPTICAL FAIR —- CHICAGO IN JUNE 


Those optometrists who attended the 1954 Optical Fair in 
Chicago will remember it (1) for the wealth of materials and equip- 
ment on display and (2) for the crowds that made this the most 
jam-packed optical event on record. By far the largest group in attend- 
ance were optometrists. It was estimated that there were more than 
3,000 optometrists registered. 

This year, again at the Palmer House, Chicago, June 7-10, the 
Optical Manufacturers Association is repeating the Optical Fair with 
all the old features and some new ones, i.e., better entertainment, lec- 
tures and live style shows. 

Optometrists are now urged to plan their June vacations to in- 
clude at least a day or so at the Optical Fair in Chicago. The displays 
will be the largest in history and the entire event is geared to record 
breaking proportions. The dates are June 7-10, 1957. The place, the 
Palmer House, Chicago. Your host, The Optical Manufacturers Asso- 
ciation, who will welcome you royally. 
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VISUAL PROBLEMS IN INDUSTRY—PART II* 
(F) THE EFFECT OF THE SURROUND UPON THE PERFORMANCE OF 
A TASK REQUIRING CENTRAL VISION.* 


Glenn A. 
School of Optometry, The Ohio State University 
Columbus, Ohio 


(1) THE NATURE OF THE PROBLEM. 

The nature of this problem is illustrated in Figure 6. This figure 
represents the field of view of a lathe operator attempting to read a 
micrometer. The circle which has been added to the picture represents 
the boundary at the central 5 degree portion of the field of view. The 
peripheral part of the field (outside the circle) is commonly called the 
surround. According to current concepts, maximum performance can 


Fig. 6. Division of the field of view into a periphery or surround and a 
5 -deg. central portion. 

*Submitted on May 26, 1956, for publication in the February, 1957, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

Part I of this report appeared in the January, 1957. issue. Part III will appear in 
the March issue. 

*The material in this section is based on an article by the author which has been pub- 
lished in the Eng. Experiment Station News.'° 

+Optometrist. Ph.D., Director of School. Fellow, American Academy of Optometry. 
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be achieved when the surround is uniformly bright and has the same 
value as the average brightness in the central portion. 

It is our purpose to specify what deleterious effects on visual per- 
formance accrue from raising or lowering the surround brightness or 
from introducing non-uniformities into the surround. 

A warning should be introduced at this point to prevent confusing 
this problem with the effect of the distribution of lines, points and con- 
trast borders and gradients in the immediate vicinity of the critical 
detail which has to be seen. 

To illustrate the danger Figure 7 is presented. The visual task is 


(a)s) 


Fig. 7. Pattern for testing effect of brightness of surround upon visibility of an object 
in the central portion of the field of view; diameter of boundary between B and ( 
should subtend at least 5 deg. at the eye in order to avoid the effect of contrast between 
C and B upon the visibility of A. 


to detect the brightness difference between A and B, and this is found 
to be affected by changing the brightness of the surround C if the width 
of zone B is less than one degree of visual angle. However, it is not 
the change in brightness of the surround per se which produces the effect 
but the change in contrast at the border between B and C."!: '* 1514 

When the boundary between B and C is 5 deg. or more in diameter 
the change in contrast at this border does not affect the visibility of A, 
and since this factor is.eliminated under these conditions one can pro- 
ceed to investigate the effect of brightness of surrounds per se. 

The problem can best be approached by considering separately the 
several means by which brightness and chromaticity in the periphery of 
the field of view can affect foveal vision. To keep this discussion strung 
out in a step by step sequence, it will be limited at the outset to those 
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factors which apply to the case of an immobile eye in a fixed environ- 
ment. After these facts are weighed, the effect of eye movements and 
changes in the visual environment will be considered. 

(2) IMMOBILE EYES IN A FIXED ENVIRONMENT. 

There are jobs which require the observer to keep his eyes con- 
verged at a given point over a considerable period of time. During 
this time the eyes may make momentary short excursions away from 
and back to this point, but essentially we can treat such a job as one 
which gives us immobile eyes in a fixed environment. Also, in a task 
like reading, the eyes jump from point to point along the lines of print, 
but at each stop the distribution of brightness and chromaticity in the 
visual field is essentially the same as in the preceding stop, and we can 
assume that this task is equivalent to one in which the environment is 
fixed and the eyes are immobile. 

(a) Stray light. One of the known ways in which brightness in 
one part of the field of view can effect the visibility of objects in another 
part of the field of view is through the medium of stray light in the 
eye. The stray light in an eye is superimposed upon the retinal image 
of the object or objects which the observer is trying to see and except 
in rare instances interferes with the visibility of these objects. 

At present, one cannot determine the total amount of stray light 
by evaluating individually the separate factors that contribute to it, such 
as flare, halation, scattering by the media, reflection from the coats of 
the eye, transmission through the sclera, etc. One can, however, measure 
the effect of a glare source in the periphery of the field of view upon the 
visibility or apparent brightness of an object at the center of the field 
and compare it with the effect produced by a patch of veiling brightness 
superimposed upon the object. 

Holladay'® and Stiles'® have shown that a point source at an 
angular distance © (degrees) from the point of fixation produces an 
effect at the fovea which is equivalent to a veiling brightness having a 
brightness Bv (candles per square foot) given by the following formula: 

Bv = kE 0 (1A) 
In this equation k and n are constants, and E (footcandles) represents 
the illumination in a plane through the center of the entrance pupil 
normal to the line of sight. Stiles investigated this effect for values of © 
between one and ten degrees and found values of 4.16 and 1.5 for 
k and n. Holladay investigated the effect for values of © between 2.5° 
and 25° and found values of 9.2 and 2 for k and n. 

Equation (1A) was found to hold for giare sources in any 
meridian in the field of view. A slightly higher value of Bv is found 
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when the glare source falls on the blind spot. 

Stiles’? in attempting to determine whether these effects might be 
due to stray light concluded that flare and scattering by the media 
cannot account for the whole effect. However, the writer'® has shown 
in a re-evaluation of the effect of scatter by the media that the effect 
can be attributed to stray light. Moon and Spencer'® ?° have also arrived 
at the same tentative conclusion. The fact that the equivalent veiling 
brightness is directly proportional to the intensity of the glare source, 
and the fact that the effects of two or more glare sources are strictly 
additive, both conform to the stray light hypothesis. 

Data of this type described above have been acquired without con- 
trolling the size of the pupil and consequently, when an equation like 
1A is used for computing the combined effects of a number of glare 
sources, allowance ought to be made for variations in pupil size. It 
may be tentatively assumed, however, that no allowance needs to be 
made, Stiles having shown, in fact, that the error is small. 

A more serious problem is that equation 1A cannot be applied to 
small values of ©. It leads to an absurdity when one attempts to inte- 
grate effects for different parts of the field. 

As shown in Figure 6, the following equation conforms reason- 
ably well to the data of both Stiles and Holladay and for small angles 
is consistent with the theory of scatter by the media. 

9.2E 
By = : (2) 
6 (1.5 + 6) 
It is proposed that this equation be used in computing the stray light at 
the fovea. In the case of a multiple number of sources, 
E, Es 
6, (1.54 0,) (1.5 + 


E, 


6, (1.5 + @,) 

In the case of non-uniform distribution of brightness in the field 
of view an equation for Bv may be derived as follows: 

If we define direction in the field of view in terms of the half- 
meridian @ and the angle of eccentricity ©, the illuminance dE in the 
plane through the center of the entrance pupil normal to the line of 
sight produced by the brightness B, in a given direction is given by the 
following equation: 

dE = B cos © sin © do d¢ (4) 
where 6 and ¢ are expressed in radians, and where cos © = cosine of 


(3) 
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the angle of incidence, and sin © dO d@ = an element of solid angle. 

Substituting this into Equation 2, expressing © in radians instead of 

degrees, and integrating for values of © from zero to x/2. we obtain: 
Bcos sin@ de d¢ 


by = 9.2f fx 


57.3.6 (1.5 + 57.3 0) 
For the special case of a uniform circular patch of luminance 
concentric with the line of sight, and having a radius equal to 0, 
Equation 5 reduces to 


cos 8 sin 0 doe 


Bv = f° (6) 
4 57.3.0 (1.5 + 57.3 0) 
and if one substitutes sin 6 for 0, which holds for small values of 
06, Equation 6 reduces further to 


18.4 
By = —— log. (1 + 38.2 sin ©). (7) 
(57.3)? 
In the case of a uniform field of brightness B extending from 6 = 


0° to © = 90°, the portion of the field outside the 5° central region 
produces at the fovea a value of Bv which is only 4.73 per cent as 
great as B. 

Consequently, a uniform surround equal to the brightness of the 
immediate background of the test object cannot be objected to on the 
ground that it produces harmful stray light. The advantages far out- 
weigh the very small loss in contrast resulting from the veiling bright- 
ness produced by the stray light. 

Stray light can also be ignored when the surround is non-uniform, 
provided the field of view is free from objects which are a great deal 
brighter than the immediate background of the test object. However, 
in the case of street lighting, automotive headlights, and many types of 
industrial lighting the effects of stray light have to be taken into consid- 
eration. 

When a uniform patch of veiling brightness such as produced by 
stray light in the eye is superimposed on a brightness contrast border, 
the resulting apparent contrast (C’) is given by Equation 8 where Bv 
is veiling brightness and B, and Bz are the brightness of the two con- 
trasting areas which constitute object (2) and background (1). The 
apparent brightnesses (B’, and B’s) of the contrasting areas are given 
by Eqs. 9 and 10. 


B, — Be 
(8) 
B, + By 
y= (9) 
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B’, = Be + Bv. (10) 

(b) Pupil size. Another known way in which the visibility of 
an object in one part of the field is affected by the brightness in another 
part of the field is through the effect on pupil size. This effect is par- 
ticularly important in situations where sharpness of the retinal image 
is important. 

Reeves*' data (for six subjects for the effect of variations in bright- 
ness of a large uniform field) and data by Luckiesh and Moss? for the 
brightness of centrally fixated disks of different sizes, required to main- 
tain the pupil at constant size indicate a relation between pupil size 
and brightness distribution. 

Although a great deal of data are available relative to effects of 
concentrated sources at various angles from the line of sight and various 
types of non-uniform distributions,'*: '* 2%-2* it is not possible yet to 
predict the size of the pupil for various types of non-uniform distribu- 
tions of brightness in the visual field. 

Having shown that manipulating the brightness distribution in 
the field of view will affect the size of the pupil, one must next consider 
the advantages of making the pupil larger or smaller. First of all, 
enlarging of the pupil permits more light to enter and in general increases 
the visibility of an object. When, however, the eye is subject to extreme 
aberration or is out of focus by reason of refractive error uncompensated 
by the accommodation of the lens, or by inability to focus properly for 
near objects, visibility can be improved by constricting the pupil. 
Theoretically, constricting the pupil would ultimately lead to blurring 
from diffraction, but it is not possible to constrict the normal pupil to 
the point that diffraction becomes an important factor. 

(c) Peripheral Sources of Annoyance, Discomfort and Distrac- 
tion. A given distribution of brightness in the periphery of the field of 
view may be uncomfortable, annoying or distracting and indirectly 
affect the performance of a task which depends upon foveal vision. 
This factor appears to be important in the experiment conducted by 
Luckiesh and Moss.**:'* They studied the effect of the angular size of a 
bright background upon the ability of an observer to keep the lower of 
two black objects vertically aligned with the upper which moved back 
and forth laterally in an unpredictable fashion. The precision of this 
operation improves as the size of the background increases up to the point 
that its diameter subtends 30 deg. of visual angle. 

(d) Framework for Orientation in Space. There must be enough 
articulation of the periphery of the field of view to provide the necessary 
framework to keep the worker properly oriented in space. 
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(e) Control of Accommodation. As McFadden’'s experiment?® '4 
shows, an articulated background is also useful in controlling accommo- 
dation of the eyes. 

(3) MOBILE EYES AND CHANGING ENVIRONMENTS. 

In considering head and eye movements we have to deal with the 
distribution of brightness and chromaticity surrounding the worker with 
reference to his several directions of regard and the effect of what he 
sees at One moment upon what he sees at the next. In many jobs, the 
objects which have to be seen are confined to a small space, and theoreti- 
cally, it would never be necessary for a person to move his head or eyes. 
Even at such a job a person will move his eyes periodically to other 
parts of his environment. In other types of jobs it may be necessary to 
look first in one direction and then in quite a different direction, or to 
move the whole body from one point to another. 

There are also jobs in which the distribution of brightness and 
chromaticity in the field of view undergoes continuous change, and in 
order to evaluate the capacity of the eye to perform at a given moment 
it is necessary to keep track of what was happening in the field of view 
during the period just preceding. 

The principal effects to be considered are the changes in adaptation 
and fluctuations in pupil size. 

(a) Changes in Adaptation. Changes in adaptation occur when- 
ever there is an increase or decrease in brightness in the observer's field 
of view or whenever the eyes switch from one fixation point to another. 
It may involve simply a change in direction of fixation but it may in- 
volve a movement of the head or body or a change in the position of 
the observer as he moves from one part of the room to another or from 
one room to another. 

The harmful effect of changes in adaptation occurs in going from a 
high level to a low level. If, for example, the eyes turn from a given 
task and gaze at an area of high brightness, performance is temporarily 
impaired when the eyes turn back to the original task. 

For this reason the illuminating engineer must avoid patches of 
brightness in the observer's field of view which are much in excess of the 
brightness of that part of the field which contains the task. 

Another aspect of the problem is illustrated by having the eye look 
at a confusion pattern such as that shown in Figure 8A and then at a 
small disk Figure 8B which is differentiated from its background by a 
small difference in brightness.27 The visibility. of the disk is impaired 
by the observer having looked at the confusion pattern previously, This 
can be avoided to a large extent by creating an environment which is 
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Fig. 8. Stimulus pattern for demonstrating the effect of an after-image of a confusion 
pattern upon the visibility of a low-contrast object 


free from shadows and from complicated high contrast patterns. 

(b) Chromatic Adaptation. As already indicated above, the 
chromatic adaptation is affected by the distribution of brightness and 
chromaticity in the field surrounding the worker. Stray light and move- 
ments of the head and eyes make it possible for each part of the field to 
affect the chromatic adaptation at each part of the retina. 

(c) Changes in Pupil Size. A change in the size of the pupil 

accompanies each change in the distribution of brightness in the visual 
field. There are not enough data available at present nor is enough 
known about the neuromuscular mechanism to predict the size of these 
fluctuations. ?* 
(4) MANIPULATION OF THE SURROUND. If we find a bad distribu- 
tion of brightness in the field of view of a given worker, it is natural 
to ask what can be done about it. This will depend on the particular 
situation but there are two general principles which must be kept in 
mind. 

On the one hand if the distribution of brightness which surrounds 
the object is good, and the distribution of brightness in the field sur- 
rounding the entrance pupil of the eye is bad, then one should aim at 
modifying the latter without changing the former any more than 
necessary. The use of light shields which hide the light source from 
the eye but keep it exposed to the ebject illustrates the general principle. 

In most industries, we find a number of workers in the same 
environment and a light source which is used to illuminate the work of 


4 
A 


VISUAL PROBLEMS IN INDUSTRY—FRY 


one worker may constitute a glare source for another worker. This 
problem is so critical in some industries that the workers are kept in 
separate booths with separate systems of illumination provided for each 
worker. 

A careful design and arrangement of machines and light sources and 
light controls can provide a partial solution to this problem. 

(IV) PROVIDING LIGHT FOR JOBS THAT REQUIRE PERIPHERAL 
AS WELL AS CENTRAL VISION. 

Many jobs require the worker to see simultaneously, objects in 
different parts of his field of view. This job will have to be analyzed by 
determining characteristic positions of the head and eyes while perform- 
ing the work, to determine which objects are seen with foveal vision and 
which objects are seen with peripheral vision. Lighting for peripheral 
vision differs somewhat from that for central vision in that in peripheral 
vision detail cannot be appreciated and lighting to bring out detail is 
not essential. Large areas with high contrast are the easiest to see. 

Peripheral vision usually has to be emphasized where safety from 
moving objects and parts are involved, or where the worker himself is 
moving around. 

(V) JOBS PERFORMED AT LOW LEVELS OF ILLUMINATION. 

At extremely low levels of illumination, the primary aim is to 
preserve a state of dark adaptation by removing all bright objects and 
bright flashes from the field of view. At extremely low levels nothing 
can be seen with the fovea and the observer has to be taught how to 
scan the field with his eyes to get the best results on how to look at 
things out of the corner of his eye. 

(VI) ATMOSPHERIC ABSORPTION AND SCATTERING. 

In most industries the worker and his task are included in a small 
environment so that the effect of atmospheric absorption and scattering 
can be completely ignored. However, industries which make use of 
headlights, signals and searchlights are much concerned with atmospheric 
scattering and absorption. This involves both the illumination of the 
object which needs to be seen and the viewing of the object by the 
observer. Most of us have had the opportunity of encountering these 
problems first hand by attempting to drive automobiles through fog. 
Time does not permit us to discuss the many technical phases of this 
problem. These various phases of the problem are discussed in the IES 
Lighting Handbook‘ and in Middleton’s book, “Visibility in Meteor- 


ology.’’?°* 


*Part III of this report will appear in the March issue. 
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ANNOUNCEMENT 


PUBLISHERS AUTHORIZED BINDERY SERVICE. LTD. 


The Publishers Authorized Bindery Service have advised us that 


because of increased costs they are making a slight change in their 
charges for binding 12 issues (one volume) of this publication. 

The price for binding the AMERICAN JOURNAL OF OPTOMETRY 
AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY, effective 
February 15, 1957, will be $4.15 per binding. The Publishers Author- 
ized Bindery Service, Ltd., 5809 West Division St., Chicago 51, 
Illinois, serve as the official binders for the Academy journal. 
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PRESENTATION OF PAPERS AT ANNUAL 
ACADEMY MEETING 


The annual convention of the American Academy of Optometry in 
December of each year is without question the outstanding annual 
educational optometric event in the United States and Canada. There 
are many factors which make this so. The individual discussions one 
has with leading practitioners and educators from all parts of the conti- 
nent becomes more valuable to all who participate as the years go by. 
The excellence of the Academy post-graduate courses alone makes the 
trip worthwhile. The fact that the business sessions are held to a mini- 
mum provides nearly a full week for educational activities. The never 
to be forgotten experience of taking part in a day-to-day program de- 
voted to significant original papers brings many to the convention year 
after year, and of course, this presentation of papers is the main reason 
for holding this annual meeting. It is the purpose of this report to 
invite papers for the next December meeting and to suggest that the 
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planning for these be started now. In addition, the writer will include 
a few suggestions concerning the presentation of papers at these meetings. 

By tradition, the papers presented before the Academy have always 
been read. This is customary in all scientific organizations. In some 
instances, if time permits, the author explains certain points in an in- 
formal manner which may add to the interest with which the paper is 
received. In general, it is wise to adhere quite closely to the script to 
avoid rambling and the possibility of being misquoted. 

Those not accustomed to giving papers would do well to read their 
papers aloud at least once or twice before presenting them. Occasionally, 
one writes a word which sounds quite unusual when spoken aloud. Pro- 
nunciation of unusual words in all cases should be checked. It is also 
possible with a little practice to put more expression into one’s reading 
which helps listeners to understand the meaning more clearly. This also 
enables one to accurately time the presentation. 

A more complete delivery can frequently be made by the prepara- 
tion of simplified charts and abbreviated tables for viewing, during the 
oral dissertation. The curves and captions of each chart should tell their 
story at a glance. Slides should contain only the essential data necessary 
to make a desired point. Material on slides should not be crowded. 

In a program as full as that of the annual meeting of the Academy, 
timing is of the essence. In fairness to all of the members presenting 
papers, it is necessary that every speaker adhere to the time allotted him 
on the program. Once a program falls behind time, it is extremely diffi- 
cult to get back on schedule as the program progresses. It is therefore 
essential for the program chairman to make all speakers adhere closely 
to their schedules. It is also suggested that the maximum available time 
be left for a discussion period, as is always outlined in the official pro- 
gram. The comments and questions raised in the discussion period 
many times prove of value not only to the audience but to the speaker 
as well. It is quite difficult to guess the length of time it takes for a 
presentation of a paper. Before requesting a specific amount of time 
(usually 30 minutes) it is advisable to actually time the presentation of 
your paper. In general, papers require 1'4 minutes of reading time for 
each page of double spaced typewritten material on 8'4”x11” paper. 

To insure proper discussion it is suggested that copies of the paper 
be sent to other members known to be interested in the subject. If this 
is done well in advance of the annual meeting, it gives these members 
an opportunity to study the pertinent points of the paper, and bring out 
essential comments and questions. Most members of the Academy will 
be pleased to cooperate with the speaker in this regard. The program 
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chairman will make arrangements for a discussion leader if desired. 

The Academy must present a well balanced program from the 
standpoint of subject-matter, length of papers, and general interest in 
the material which will be presented. Titles, for example, can at times 
be misleading. In all instances titles of papers should be carefully chosen 
and even a short explanatory sub-title may be necessary to properly 
catalog the material. The necessity of submitting a copy of your paper 
to the chairman of the committee cannot be over-emphasized as all papers 
are screened before being assigned a piace on the program. 

The presentation of original papers at the Academy meeting is one 
of the annual educational highlights of our profession. It is recognized 
that the reason for the presentation of papers is to advance the art and 
science of optometry and to enrich the literature. Members in attendance 
expect and have always received interesting presentations. The practice 
of reading the paper aloud in advance of the meeting: the selection of 
proper slides for projection purposes; the close adherance to the allotted 
time scheduled: the use of a discussion leader; the proper summary of 
detailed material and involved charts are part of the techniques that 
make the program successful. The submission of your paper to the 
committee preferably on or before September 1, 1957, will help make 
a more enjoyable program at the annual meeting in December. Academy 
members everywhere should now start outlining and reviewing the 


material they plan to present at the coming Academy meeting in 
Chicago. 


RALPH E. WICK. 
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WHITE SULPHUR SPRINGS CONFERENCE ON 
A.O.A. LONG RANGE PLANNING* 


More than a dozen subjects of major importance to the future of 
optometry and the vision welfare of the American people were discussed 
in an exploratory conference on long-term planning at the Greenbrier 
Hotel, White Sulphur Springs, West Virginia, January 20-22, 1957. 

Twenty-one A.O.A members, appointed by Dr. Rupert E. Flower, 
Visalia, California, president, A.O.A., participated in the conference. 
Dr. Flower presided at the day and night sessions during the three days. 
Participants were selected for their knowledge of and familiarity with 
the subjects discussed, and not as spokesmen for any organizations or 
institutions. 

The exploratory aspect of the conference was emphasized by Dr. 
Flower who pointed out that the group was not empowered to form 
policy. A Long-Term Planning Committee is to be appointed to carry 
out a resolution passed at the A.O.A. Congress in Miami Beach, Florida, 
in June, 1956. That Committee, which will report to the House of 
Delegates at the Los Angeles Congress in June, 1957, will be selected 
from those who heard and participated in the 30 hours of discussion at 
the Greenbrier. To encourage free discussion, no stenographic record was 
made and no resolutions were passed or other formal action taken. 


It was the consensus of the group that the key to the future of 
the profession is a specialized optometric service to the the public. This 
keynote was struck within a few minutes after the conference opened, 
and other topics, such as education, interprofessional relations and eco- 
nomics, were discussed as related parts of that theme. 


It was recognized that a growing problem for many professions 
will be ‘‘overlapping fields,” and the consensus was that such a problem 
is best met by cooperation. Optometry, medicine, education and psy- 
chology are among the major groups with overlapping functions related 
to vision. Closer co-ordination of efforts among all optometrists and 
optometric organizations was urged as an aid to interprofessional 


relations. 
It was recommended that even more emphasis should be placed on 
the fact that A.O.A. does not favor the extension of optometry into 


*From an American Optometric Association report prepared by John C. Patterson 
and J. Harold Bailey of February 6, 1957. 
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medicine, such as the use of drugs, and that it does not desire to restrict 
ophthalmologists from refraction. 

The O.D. degree was considered necessary to optometry, and plans 
should provide for the universal adoption and uniform use of it. 

Both university and unaffiliated schools of optometry were con- 
sidered essential for the best interests of the public and profession. Great 
stress was placed on the need for optometrists themselves to support the 
schools of optometry and encourage youth to select the profession as a 
vocation. It was pointed out that enrollment in optometry schools must 
be doubled to meet the attrition of the profession by death and retire- 
ments and provide for the growth in population. 

In connection with the fear of ‘‘over-expansion,”’ an informal 
survey among those at the conference showed that many of the most 
financially successful optometrists are in communities where the ratio 
of population to vision-care practitioner is less than 3,000 to 1, com- 
pared to the national average of about 8,000 to 1. The inference was 
that where optometrists provide a specialized, complete, and satisfactory 
optometric service the public knows it, appreciates it and willingly pays 
for it. It was recommended that an attempt should be made to compile 
a reliable figure on the number of optometrists actually in practice. 

The mood of the conference was strongly optimistic; the group 
urged growth and expansion. The feeling was that more optometrists 
providing more optometric service beyond refraction and dispensing, 
such as vision training, fitting of contact lenses, subnormal vision aids 
and correction of aniseikonia, will be beneficial to the public and the 
profession itself. 

Many at the conference contended that most of the economic dis- 
tress in optometry not traceable to incomplete optometric service is 
among young practitioners who have been out of school less than five 
years, and this should be considered as a major problem for which a 
solution must be sought. Statistics were also cited which indicated that 
in many states a higher percentage of optometrists than members of any 
other profession fail state board examinations, and it was felt that this 
probably discourages young graduates and also prospective students. 

Expansion of post-graduate education and research was considered 
essential to further the practice of a specialized vision-care service. 

Greater uniformity in pre-optometry requirements for entrance to 
optometry schools should be, and probably can be, achieved, and it was 
felt that this will encourage more general arts and science colleges to offer 
pre-optometry curricula. 

Because time was too short even in a three-day conference, the dis- 
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cussion was confined in so far as possible to goals rather than means of 
achieving them, and the ‘‘pros’’ and “‘cons’’ of most of the basic ques- 
tions affecting the future of the profession were thoroughly aired. 

“A major revelation of the long-term planning conference,’ said 
Dr. Flower, ‘is the near unanimity of views of the optometrists who are 
often believed to differ widely on the basic subjects under discussion. 
After this exploratory conference I have unbounded confidence in the 
future of optometry and the unification of our profession on goals and 


methods of reaching them.”’ 


Members participating in the conference were: E. B. Alexander, O.D., Duncan, 
Oklahoma; Harry G. Beiling, O.D., Louisville; Lois B. Bing. O.D., Shaker Heights, 
Ohio; Harold L. Carlson, O.D., Mankato, Minnesota; John D. Costabile, O.D., 
Wilson, North Carolina; William C. Ezell, O.D., Spartansburg, South Carolina: 
Rupert E. Flower, O.D., Visalia, California; Don A. Frantz, O.D., DeKalb. Illinois; 
Glenn A. Fry, O.D., Columbus; William Greenspon, O.D., Bluefield. West Virginia: 
Henry W. Hofstetter, O.D., Bloomington, Indiana; Bruce D. Jaques, O.D., Los 
Angeles; Mervyn H. Kauhl, O.D., Cleveland: Carel C. Koch, O.D., Minneapolis; Felix 
A. Koetting, O.D., St. Louis; Roger O. Lindquist, O.D., Minneapolis; Capt. David S. 
Naylor, U.S.A.F.; John D. Perry, O.D., Winston-Salem. North Carolina; Hoyt S. 
Purvis, O.D., Jonesboro, Arkansas; Richard C. Schiller, O.D., Marshalltown, Iowa: 
Lester H. Sugarman, O.D., Meriden, Connecticut. Also present were J. Harold Bailey, 
A.O.A. administrative director, Harold Kohn. Esq., legal counsel. and John C. 
Patterson, public relations counsel. 


CURRENT COMMENTS 
Terry Judith Parkins 
Editorial Assistant 


Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization. 


CLEVELAND CONFERENCE ON VISUAL PROBLEMS IN SCHOOLS 


The 10th Annual Forum of Visual Problems in Schools and the 
10th Annual Reading Conference will be held in Cleveland, March 1-3, 
1957, at the Statler Hotel. The program is arranged for optometrists 
and elementary school teachers. The registration fee for the three-day 
program will be $18 which includes a banquet ticket. A number of 


technical papers will be presented. These are: 

‘Teaching Implications for the Brain-Damaged Child,"” Dr. W. M. Cruickshank, 
Syracuse University, Syracuse, New York. 

“Visual Behavior of the Brain-Damaged Child,’ Dr. N. C. Kephart, Purdue 
University, Lafayette, Indiana. 

“Optometric Vision Care of the Brain-Damaged Child."’ Dr. Max Denman, Stutt- 


gart, Arkansas 
“Optometric Vision Care of the Partially-Seeing Child." Dr. Daniel Woolf, 


New York City. 
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“Demonstration of Visual Aids for the Partially-Seeing Child,”” Dr. William 
Policoff, Wilkes-Barre, Pennsylvania. 

“Making Reading Fun Through a Knowledge of Reading Skills," Dr. Emmett E. 
Betts, Betts Reading Clinic, Haverford, Pennsylvania. 

“Keeping Reading Fun Through an Understanding of Child Development, Vision 
and Reading,”’ Dr. Frances Ilg, Gesell Institute of Child Development, New Haven, 
Connecticut. 

“What Research Has to Say About Vision and Reading.’’ Dr. Charles Huelsman, 
Miami University, Oxford, Ohio. 

“Making Reading Fun Through and Appreciation of Literature,’ Marguerite 
Henry, Rand McNally Company, Chicago. 

“Visual Training,"’ Dr. Marguerite and Anita Eberl, Milwaukee. 


Dr. Lois B. Bing, Shaker Heights, Ohio, is in charge of the meet- 
ing, which is jointly sponsored by the Northeastern Ohio Chapter, 
American Academy of Optometry: the American Optometric Associa- 
tion and the Ohio Council of the International Reading Association. 
At a special optometric meeting to be held during the conference optome- 
trists will hear Dr. Rupert E. Flower, Visalia, California, president of 
the American Optometric Association; Dr. Lester H. Sugarman, 
Meriden, Connecticut, president-elect, A.O.A., and Dr. H. Ward Ewalt, 
Pittsburgh, treasurer, A.O.A. 

NEWS BRIEFS 

During 1956 national legislation setting up standards of opto- 
metric practice and placing qualified optometrists on an official register 
was secured in both Ireland and British Guiana. Similar actions are 
being considered in several other parts of the world. We wonder just 
what country will be next to report success in attaining optometric 
legislation and proper professional status during 1957... . The New 
England Council of Optometrists will hold its annual congress in Bos- 
ton, March 10-13, at Hotel Statler. At the closing time for this depart- 
ment we did not have the official program, however, as usual, a large 
attendance is expected. Manufacturers will exhibit as in the past... . 
Dr. Darrell Carter, assistant professor of optometry, College of Optome- 
try, University of Houston, and Dr. Foster Namias, associate professor 
of ophthalmic optics, Massachusetts College of Optometry, have been 
appointed to the National Board of Examiners in Optometry. Dr. 
Carter replaces Dr. Henry W. Hofstetter whose term on the board ex- 
pired and Dr. Namias replaces Dr. Richard Feinberg who resigned. . . . 
In its 1957 institutional campaign, the Kahn Optical Company of 
Canada is now using 29 major newspapers to carry its eye conservation 
advertising. Both English and French papers are used and the campaign 
is designed to cover Canada from coast-to-coast. In addition to the 
newspaper ads stressing eye care, the company has arranged to have 192 
Better Vision Institute, one-minute cartoon films shown on a Canadian 
TV network. 
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Dr. Alden N. Haffner was appointed on January |, 1957, director 
of the Optometric Center of New York, 11 West 36th St., New York 
City. He succeeds Professor Isadore Finkelstein. Dr. Haffner is a resident 
of New York City. He received his A.B. degree from Brooklyn College 
in 1948. He received his O.D. degree from Pennsylvania State College 
of Optometry in 1952. He is a diplomate of the National Board of 
Examiners in Optometry and a Fellow of the American Academy of 
Optometry. Dr. Haffner is a reserve officer in the Medical Service Corps, 
U.S.A.R. On January 6 he was installed as international president of 
Omega Epsilon Phi optometric fraternity in Philadelphia. He is the 
grand chancellor emeritus of the Beta Delta Mu, National Service Fra- 
ternity. .. . Lt. Philip S. Robin, optometry officer, 2796th U.S.A.F. 
Hospital, Norton AFB, San Bernardino, California, has just completed 
a visual safety program for the military and civilian personnel on the 
base. . . . The Dvorine Pseudo-Isochromatic Plates have been accepted 
by the administrator for Civil Aeronautics Administration for use in 
testing color vision in certification of air pilots. The color plates were 
designed by Dr. Israel Dvorine of Baltimore. . . . The Therminon Lens 
Company, Des Moines, is now preparing a series of lawsuits against 
several optical laboratories who have been substituting other lenses in 
filling precriptions calling for the use of Therminon absorption ophthal- 
mic glass. 

Dr. Fred W. Hebbard joined the faculty of the School of Optome- 
try, the Ohio State University, Columbus, January |. He is a graduate 
of the School of Optometry, University of California. He is a member 
of the American Academy of Optometry, American Optometric Associa- 
tion, American Optometric Foundation, Phi Beta Kappa and Sigma Xi. 
His assignment at the Ohio State University will be in the field of 
clinical optometry. . . . At the quarterly meeting of the Better Vision 
Institute, M. J. Julian, president, reviewed some of the recent develop- 
ments in their nation-wide program of public relations. The Institute 
has pioneered in the use of animated short films dealing with visual 
care; two reel color sound movies; Better Vision Institute spots on big- 
time live TV shows; five-minute films for TV use: a large number of 
radio platters dealing with eye care; news releases, feature stories and a 
fashion column stressing styles in eyewear; a new school vision chart: 
a driving safety manual; style brochures and consumer booklets all 
pounding home the need for periodic eye examinations. The meeting 
was held January 18 at the Park Lane Hotel, New York City. A large 
number of Institute directors were present and the 1957 plans were 
approved with enthusiasm. . . . The McLeod Optical Company, Provi- 
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dence, distributor organization for all I-Gard Products in the U.S.A.. 
announce that 35 optical laboratories in various parts of the country 
now act as service distributors for these plastic lenses. . . . Dr. George N. 
Jessen, Chicago, spoke on vision analysis and orthoptics before the 
Hawaiian Optometric Association, Honolulu, February 18-19. He will 
also conduct a contact lens seminar while in Hawaii. 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


COMMITTEES AND ROSTER OF ACADMEY MEMBERS 


Dr. R. W. Tubesing, president, American Academy of Optometry, 
has announced the appointment of the following Committees: 


PAPERS AND PROGRAM COMMITTEE: Dr. Ralph E. Wick. Rapid City 
South Dakota, chairman; Dr. Donald Springer. Anniston. Alabama. Dr. Paul L. 
Connolly, Royal Oak, Michigan. 


SECTION ON ANISEIKONIA AND REFRACTIVE PROBLEMS: Dr. Oscar I 
McCulloch, Holyoke. Massachusetts, chairman; Dr. Benton Freeman, Allentown, 
Pennsylvania; Dr. Robert E. Bannon, Southbridge. Massachusetts; Dr. Edwin W 
Bechtold. Middle Village. New York: Dr. G. M. Belanger, Ottawa: Dr. Harold M. 
Fisher, New York City; Dr. William P. Schumann, Vineland, New Jersey. 


SECTION ON CONTACT LENSES AND SUB-NORMAL VISION AIDS: Dr 
Bernard Mazow. chairman: Dr. Robert C. Graham, Pasadena. vice-chairman: Dr. 
Daniel O. Elliott, South Bend, Indiana: Dr. John C. Neill. Philadelphia: Dr. William 
W. Policoff, Wilkes-Barre, Pennsylvania: Dr. Irving Weiss, New Britain, Connecticut 


SECTION ON OCCUPATIONAL OPTOMETRY: Dr. Herman Sager, Lake Suc- 
cess. New York. chairman: Dr. Richard Feinberg. Petersburg. Virginia: Dr. Sylvester 
K. Guth. Cleveland: Dr. Richard M. Hall, Cleveland; Dr. Henry W. Hofstetter. 
Bloomington; Indiana; Dr. Henry B. Peters. Oakland; Dr. Chester H. Pheiffer 
Houston. 


SECTION ON ORTHOPTICS: Dr. John Zettel. Jr., Cincinnati, chairman: Dr. Neal J 
Bailey. Bloomington, Indiana. vice-chairman: Dr. Merton C. Flom. Berkeley: Dr 
I. W. Kinsey. Alliance. Ohio: Dr. Ralph W. LeDrew. Edmonton: Dr. T. R 
Murroughs, Santa Barbara: Dr. Max Schapero, Los Angeles: Dr. Daniel Woolf, 
New York City. 


SECTION ON PATHOLOGY: Dr. Jay M. Enoch, Columbus. chairman: Dr 
Walter W. Perrott, Jr.. Columbus, Georgia. vice-chairman; Dr. Harold Simmerman. 
Wenonah. New Jersey: Dr. David D. Michaels) Chicago; Dr. Monroe J. Hirsch 
Ojai. California: Dr. Henry L. Wolfe, Marshalltown, Iowa. 
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COMMITTEE ON POST-GRADUATE EDUCATION: Section on Post-Graduate 
Instruction, Dr. V. J. Ellerbrock, Columbus, chairman; Dr. Harold M. Fisher, New 
York City; Dr. Gerald Westheimer, Columbus. Section® on Post-Graduate Course 
Administration, Dr. D. G. Hummel, Cleveland, chairman; Dr. Rudolph Ehrenberg. 
Granite Falls, Minnesota; Dr. M. H. Kauhl, Cleveland. 


COMMITTEEE ON ADMITTANCE: Dr. Harold M. Simmerman, Wenonah, 
New Jersey, general chairman; Region I. Martin R. Snoock, Newton, New Jersey, 
chairman; Dr. William G. Walton, Philadelphia; Dr. Bernard A. Bear, Washington, 


D. C. Region II. Dr. Arthur Kitchen, Clearwater, Florida, chairman; Dr. Donald A. 
Springer, Anniston, Alabama; Dr. J. T. Campbell, Washington, North Carolina. 
Region III. Dr. E. E. Reese. Westerville, Ohio, chairman; Dr. I. M. Borish, Kokomo, 
Indiana; Dr. Rudolph Ehrenberg, Granite Falls, Minnesota. Region IV. Dr. Otto J. 
Bebber, Denver, chairman; Dr. J. Wolff. Spokane; Dr. Merton C. Flom, Berkeley. 


EDITORIAL COUNCIL: Dr. Carel C. Koch, Minneapolis, editor; Dr. Meredith 
W. Morgan, Jr., Berkeley, chairman: Dr. Robert E. Bannon, Southbridge. Massa 
chusetts; Dr. I. M. Borish, Kokomo, Indiana; Dr. Rudolph Ehrenberg, Granite Falls. 
Minnesota; Dr. V. J. Ellerbrock, Columbus; Dr. Jay M. Enoch, Columbus; Dr. 
Glenn A. Fry, Columbus; Dr. Monroe J. Hirsch, Ojai, California; Dr. Henry W. 
Hofstetter, Bloomington, Indiana; Dr. Oscar L. McCulloch, Holyoke, Massachusetts: 
Dr. Bernard Mazow, Houston; Dr. Herman Sager. Lake Success, New York: Dr. Max 
Schapero, Los Angeles; Dr. Donald A. Springer, Anniston, Alabama; Dr. Kenneth B. 
Stoddard, Berkeley: Dr. Ralph E. Wick. Rapid City, South Dakota; Dr. John Zettel. 
Jr., Cincinnati. 


COMMITTEE ON RESEARCH PROJECTS: Dr. Monroe J. Hirsch. Ojai, Cali 
fornia, chairman: Dr. I. M. Borish, Kokomo, Indiana: Dr. Harold M. Fisher, New 
York City; Dr. Meredith W. Morgan, Jr., Berkeley. 


COMMITTEE ON STUDENT COUNSEL: Dr. J. Donald Kratz, Souderton, Penn- 
sylvania, chairman; Dr. Merrill J. Allen, Bloomington, Indiana: Dr. Charles A. 
Abel, Los Angeles: Dr. E. J. Fisher. Toronto; Dr. Gerard Gauthier, Montreal; Dr. 
Ralph H. Green, Boston; Dr. B. E. Kehl, Memphis; Dr. Elwin Marg. Berkeley: 
Dr. C. B. Margach, Forest Grove, Oregon; Dr. Herbert G. Mote. Columbus; Dr. 
Alfred A. Rosenbloom, Chicago: Dr. Robert Spreat, Philadelphia; Dr. Charles R. 
Stewart, Houston. 


THE ADVISORY COUNCIL: Dr. John D. Perry, Jr., Winston-Salem, North Caro- 
lina, chairman; Dr. J. Fred Andreae, Catonsville, Maryland: Dr. Harold M. Fisher. 
New York City: Dr. Richard M. Hall, Cleveland: Dr. D. G. Hummel, Cleveland: 
Dr. Carel C. Koch, Minneapolis: Dr. Meredith W. Morgan. Jr., Berkeley: Dr. Don R. 
Paine, Topeka: Dr. Harold Simmerman. Wenonah. New Jersey: Dr. M. Steinfeld. 
Paducah; Dr. Arthur Wheelock. Des Moines; Dr. Eugene Wiseman, Buffalo. 


In this issue, pages 103-116, is also presented the Geographical 
Roster of Academy members. This roster is published annually in the 
February issue. Members and all of our more than 7,000 readers are 
urged to file this special issue for reference purposes as this geographical 
roster affords a basis for making qualified referral for those patients 
moving from one part of the world to another. 


RUDOLPH EHRENBERG. 
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AMERICAN ACADEMY OF OPTOMETRY 


ALABAMA 


Dr. G. M. Banks 
214-A Sixth St., Gladsen 
Dr. Fredric M. Rosemore 
James St., Fayette 
Dr. Donald A. Springer 


22 East Twelfth St., Anniston 


ARKANSAS 


Dr. Charles M. Bowers 
215 C. Court St., Paragould 
Dr. William H. Dowdell 
Overman & McBee St., 
Dr. Joe G. Hughes 
City Hall Bldg., Osceola 
Dr. C. G. Melton 
Dr. Hoyt S. Purvis 
212 East > Ave., Jonesboro 
Dr. J. C. Simpson 
213 N. El Dorado 
Dr. Milton E. Webb 
211 N. Broadway, Blythville 


Malvern 


CALIFORNIA 


Dr. Charles A. Abel 
Los Angeles College of Optometry 
950 West Jefferson Blvd. 
Los Angeles 
Dr. Henry C. Albert 
760 Market St., Suite 949 
San Francisco 
Dr. Alexander E. Allen 
238 18th St., Bakersfield 
Dr. Hugo Apel 
146% N. Larchmont, Blvd., Los Angeles 
Dr. Ethel Jean Babbitt 
975 Miller Ave., Berkeley 
Dr. Solon M. Braff 
124 W. Columbia St., El Monte 
Dr. Frank Brazelton 
Los Angeles College of Optometry 
950 West Jefferson Blvd., Los Angeles 
Dr. William N. Brisbane 
Los Angeles College of Optometry 
950 West Jefferson Blvd., Los Angeles 
Dr. C. Roger Brissman 
229 N. Laurel Ave., Ontario 
Dr. Donald G. 
106 South “C” St. 


ph F. C 

3780 Wilshire Bivd., Los Angeles 
Dr. Maurice M. Dalton 

300 S. Cordova, Alhambra 
Dr. O. Doyle Dannenber, 

707 S. Escondido Blvd., 
Dr. Daniel L. D’Arc 

62 W. Sierra Madre Blvd., Sierra Madre 


Escondido 


*The asterisk denotes that the member is a 
Diplomate of the Contact Lens Section of 
the American Academy of Optometry. 
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Dr. E. C. Deacon 
649 S. Olive St., 
Dr. John R. Dean 
606 S. Hill St., Los Angeles 
Dr. Margaret S. Dowaliby 
Los Angeles College of Optometry 
950 West Jefferson Blvd. 
Los Angeles 
Dr. Gordon W. Duffy 
431 N. Irwin St., Hanford 
Dr. John K. Eakin 
6009 West Blvd., Los Angeles 
Dr. Marion K. Eakin 
6009 West Blvd., Los Angeles 
Dr. Arthur B. Emmes 
126 Castro Village, 
Dr. Earl L. Ferris 
16 N. Marengo Ave., Pasadena 
Dr. G. C. Fitzgerrell 
3878 S. Western Ave., 
Mr. Edwin D. J. Fletcher 
1616% No. Vista St., Hollywood 
Dr. Bernice C. Flom 
Suite 204, 1128 Broadway, Oakland 
Dr. Merton Clyde Flom 
School of Optometry 
University of California, Berkeley 
Dr. Harry L. 
4149 Barrett, Los Angeles 
Dr. W. J. Garrick 
5330 Whittier Blvd., Los Angeles 
Dr. Edward I. 
620 Haas Bidg., 
Dr. Harry E 
3874 W. 6th St. 
Dr. Robert C. Graham 
548 Parkway Bldg., 117 E. Colorado St., 
Pasadena 
Dr. William A. Greensides 
5809 Patton ie Oakland 
Dr. James Greg 
Los college of Optometry 
950 W. Jefferson Blvd. 
Los Angeles 
Dr. Robert F. Harrigan 
School of Optometry, University of Cali- 
fornia, Berkeley 
Dr. Arthur C. Heinsen, 
First National Bank dg. San Jose 
Dr. Margaret Anderson Hester 
1807 San Jacinto, Los Angeles 
Dr. Monroe J. : 
133 East Ojai Ave., Ojai 
Dr. Arthur E. Hoare* 
738 N. Glendale Ave., Glendale 
Dr. C. B. Hobrecht 
Howard Bldg., San Francisco 
ack T. Hobson 
1528 Stafford Ave. 
Hayward 
Dr. Ernest A. Hutchinson 
1710 Bushnell 
South Pasadena 
Dr. Arthur J 
2400 Clay St., 


Los Angeles 


Castro Valley 


Los Angeles 


w 
Los Angeles 


Los Angeles 


Dr. 


San Francisco 


4 
fe 
i 
ae 
. 
‘ 
— 
ae: 
4 


Dr. Harry A. Jankiewicz 
Los Angeles College of Optometry, 
950 W. Jefferson Blvd., Los Angeles 
Dr. Louis Jaques 
828 Pacific Mutual Bldg., Los Angeles 
Dr. F. Charles Johnson 
220 So. Myrtle. Monrovia 
Comdr. Paul R. Kent, MSC., U.S.N. 
1715 Hopkins St., Berkeley 
Dr. W. M. Ketchum 
606 S. Hill St., Los Angeles 
Dr. William M. Kinney 
311 E. Birch., Brea 
Dr. William W. Kinney, = 
134 W. Central Ave., Habra 
Dr. M. Kirschen 
1117 Eye St. 
Modesto 
Dr. Henry A. Knoll 
Dept. of Biophysics, Medical Center 
University of California, 
405 Hilgard Ave., Los Angeles 
Dr. Layton 
O. Box 342, Paradise 
Dr. "Gordon E. Lewis 
404 Security Bldg., Pasadena 
Dr. John Brooks Link 
Los Angeles College of Optometry 
950 W. Jefferson Blvd., Los Angeles 
Dr. Angus M. MacLeod 
932 Ralston Ave., Belmont 
Dr. Elwin Marg 
School of Optometry 
University of California, Berkeley 
Dr. Ralph M. Marshall 
614 San Mateo Ave., San Bruno 
Dr. Dorothy B. Mellem 
Yucaipa 
Lt. Comdr. Albert E. Mibeck, MSC., U.S.N. 
300 Dogwood Road, Oceanside 
Dr. Meredith W. Morgan, Jr.* 
School of Optometry 
University of California, Berkeley 
Dr. E. H. Morrissey 
1353 N. Foothill” Bivd., Pasadena 
Dr. T. R. Murroughs 
2220 Carlton Way, Santa Barbara 
Dr. Melvin Charles Nadell 
Los Angeles College of Optometry 
950 W. Jefferson Blvd., Los Angeles 
Dr. Thomas R. Nagy 
Tulare 
Dr. Homer A. Nelson 
114 North Lemon St., Anaheim 
Dr. A. G. Percival 
1415 Laure! St., South Pasadena 
Dr. Henry B. Peters 
2611 Telegraph Ave., Oakland 
Lt. Comdr. George W. Rand, MSC., U.S.N. 
14th Naval District Hdgatrs. 
Navy 128, FPO. San Francisco 
Dr. Edmund F. Richardson 
1260 N. Flores St., Holivwood 
Dr. E. Clarence Salter 
1125 Huntingion Drive, South Pasadena 
Dr. Max Schapero 
Los Angeles Coliege of Optometry, 
950 West Jefferson Blvd., Los Angeles 
Dr. Leslie W. Scown 
6310 Sunset Blvd., Hollywood 
Dr. Reginald L. Secord 
947 West 8th St., Los Angeles 
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School cf Optometry 
University of California, Berkeley 


Dr. Albert C. Stoltze 


804 Clement St., San Francisco 


Dr. Roy M. Swain 


Dr. 


209 W. Standley, Ukiah 
Edward Tamler 
2351 Clay St., San Francisco 


Dr. Napoleon Van Praag 


306 Lake & Colorado Bldg., Pasadena 


Dr. Gordon L. Walls 


School of Optometry 
University of California, Berkeley 


Dr. Howard N. Walton 


Los Angeles College of Optometry 
950 W. Jefferson Blvd., Los Angeles 


Dr. D. R. E. Waters 


302-305 Muckentholer Bldg., Santa Ana 


Dr. Frank W. Weymouth 


Los Angeles College of Optometry 
950 West Jefferson Blvd. 
Los Angeles 


Dr. R. H. Whitten 


2912 Fresno St., Fresno 


Dr. Arene T. Wra 


3261 West 6th 7 Los Angeles 


Dr. Elisabeth Wright 


4327 Gage Ave., Bell 


COLORADO 


Dr. Otto J. Bebber* 


428 E. Colfax, Denver 


Dr. Harold S. Bobb 


228 Empire Bldg., Denver 


Dr. William C. Moeny 


Main St., Alamosa 


Dr. Eugene W. Nirk 


2621 Hoiiday Lane, Colorado Springs 


Dr. Ernest C. Wille, Jr. 


1318 Pearl St.. Boulder 


Dr. C. Edward Williams 


612 Empire Blceg., Denver 


CONNECTICUT 


Dr. Lawrence O. Clegg 


241 Main St., Norwich 


Dr. Eugene M. Davis 


869 Main St, Manchester 


Dr. Wiiliam B. Dorfman 


300 Main St., Bristol 


Dr. John N. Eggleston 


75 Prospect St., Milford 


Dr. Charles Schiffman 


18 Central Ave., Waterbury 


Dr. Ira Schwartz 


189 Thames St., Groton 


Dr. W. H. Warmington 


Stanord S; rings 


A. viarren 


9 N. Main Si., Waterbury 


Dr. Weiss* 


300 Main St., New Britain 


Dr. S. G. Weiss* 


24 Church St., Torrington 


Dr. Edwin C. Wheeler 
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750 Main St., Hartford 
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Dr. Jesse Wheeler 

750 Main St., Hartford 
Dr. Ralph W. Wolmer 

694 Main St., Willimantic 


DELAWARE 
Dr. Marvin R. Berman 
303 Loockerman St., Dover 


Dr. Harold I. Moss* 
2106 Baynard Blvd., Wilmington 
Dr. S. Winfield Smith 
R. D. No. 2, Newark 
Dr. Preston E. West 
Georgetown 


DISTRICT OF COLUMBIA 


Dr. Bernard A. Baer 

205 Farragut Medical Bldg., Washington 
Dr. Frances P. Marshall 

2007 Columbia Road, N. W., Washington 


FLORIDA 


Dr. Agnes Sutton Austin 
315 N. E. 27th St., Miami 
Dr. H. C. Bumpous 
301 Florida National Bank Bldg. 
St. Petersburg 
Dr. C. Henry Chevalier 
1856 Coffee Pot Blvd., St. Petersburg 
Capt. Charles C. Dunn 
4702 Browning Ave., Tampa 
Dr. K. K. Eychaner 
Tampa Theatre Bldg., Tampa 
Dr. Alfred C. Haughton 
207 Harvey Bldg., West Palm Beach 
Dr. Ester Ingram 
Winter Haven 
Dr. Walter C. Kennedy 
1918 Hillview St., Sarasota 
Dr. Arthur S. Kitchen 
Davey-McMullen Bldg., Clearwater 
Dr. James F. Loomis 
303 Masonic Semple Bldg. 
Ens. Earl F. Miller, II 
School of Aviation Medicine 
Naval Air Station, Pensacola 
Dr. R. L. Ryer 
420 S. Kentucky Ave., Likeland 
Dr. S. B. Schumacher 
Professional Jacksonville 
Dr. A. C. Wilhelm, Jr. 
212% N. Andrews Ave., Ft. Lauderdale 
Dr. Marshall Wright 
221 Aragon Ave., Coral Gables 


Jacksonville 


GECRGIA 


Dr. Robert L. Coleman 

236 E. Second St., Tifton 
Dr. Andrew J. Denman 

130 West Hancock Ave., Athens 
Dr. Walker H. Matthews 

130 West Hancock St., Athens 
Dr. Stephen C. Outlaw 

208 Pine St. Albany 
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Dr. Walter W. Perrott, Jr. 


Columbus 


Dr. Jack Runninger 


206 East Third St., Rome 
Dr. Wm. W. Smith 
816 Grant Bldg., Atlanta 


HAWAII 


Dr. J. K. Hirokawa 

Hawaii Building, Honolulu 
Dr. Y. K. Look 

Leong Bros. Bldg. 

King & Smith St., Honolulu 


IDAHO 


Dr. C. J. Simmons 
Weisgerber Bldg., Lewiston 


ILLINOIS 


Dr. Morton Abram 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. D. A. Ambrose 

613%4 Monroe St. 

Charleston 
Dr. Harry C. Armstrong 

511 Robeson Bldg., Champaign 
Dr. Leonard Bronstein 

602 Sheridan, Evanston 
Dr. Willis Brown 

602 Elgin Tower, Elgin 
Lt. John H. Carter 

E. E. N. & T. Clinic 

3310th USAF Hospital 

Scott Air Force Base, Belleville 
Dr. Jerome B. Conlogue 

944 Jefferson Bldg., Peoria 
Dr. J. C. Copeland 

Bausch & Lomb Optical Company. 

18 So. Michigan Ave., Chicago 
Dr. John M. DeMoure 

First National Bank Bldg., Peoria 
Dr. Otto R. Engelmann 

5209 No. Clark St., Chicago 
Dr. Don A. Frantz 

DeKalb 
Dr. E. Freeman* 

Suite 1201, 8 S. Michigan Ave., Chicago 
Dr. R. W. Gilbert 

165 E. Highland Ave., Elgin 
Dr. John A. Hattstrom 

438 First National Bank Bldg., Evanston 
Dr. George N. Jessen 

59 E. Madison St., Chicago 
Dr. F. Stanley Leverich 

Keystone Bldg., Aurora 
Dr. Charles A. Machacek 

3542 W. 26th St., Chicago 
Dr. John Mahn 

109 No. Wabash Ave., Chicago 
Dr. Leo Manas 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. William R. Martin 

262 West Prairie, Decatur 
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Dr. Harley G. McCormack 
2629 Sheridan Road, Zion 
Dr. J. B. Meloan 
Bushnell 
Dr. David D. Michaels 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. Glenn H. Moore 
6226 No. Broadway, Chicago 
Dr. Clifford E. Myers 
310 Rock Island Bank & Trust Bidg., 
Rock Island 
Dr. Charles W. Ott 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. John T. Peterson 
202 City National Bank Bldg., Rockford 
. Harry E. Pine 
8 S. Michigan Blvd., Chicago 
Dr. Jack A. Potter 
630 First National Bank, Peoria 
Dr. Helen M. Robinson 
University of Chicago Reading Clinics 
Graduate Education Bldg., Chicago 
Dr. A. R. Rochte 
303 N. N. W. Hwy., Park Ridge 
Dr. Alfred A. Rosenbloom 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. Wallace H. Rozell 
10340 S. Kedzie Ave., Chicago 
Dr. Edward C. Scanlan 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. Z. J. Schoen 
5452 Glenwood Ave., 
Dr. Paul F. Shulman 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. Earl R. Smith 
105 W. Wall St., Morrison 
Dr. Robert H. Sternberg . 
1112 W. Pratt, Chicago 
Dr. Grace Stevesson 
oa S. Michigan Ave., Chicago 
W. T. Stevesson 
S. Michigan Ave., 
Dr. Eugene W. Strawn 
12% E. Stephenson St., 
Dr. T. F. Taylor 
509 LaSalle St., Ottawa 
Dr. Edward R. Tennant 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. Roy Teshima 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Rita Walsh 
1008 N. Main St., Bloomington 
Dr. O. W. Weinstein 
326 W. State St.. Rockford 
Dr. Newton K. Wesley 
59 E. Madison St., 
Dr. H. S. Wodis 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. Walter S. Yasko 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. Vincent Zunica 
14525 Wentworth Ave., Chicago 


Chicago 


Chicago 


Freeport 


Dr. 


Chicago 


Dr. Merrill J. Allen 

Division of Optometry 

Indiana University, Bloomington 
Dr. Neal J. Bailey 

Division of Optometry, 

Indiana University, Bloomington 
Dr. Dale E. Berkebile 


911 M adison St., Rochester 


300 Union Bank Bldg., Kokomo 
Dr. Mary Clay 

Transfer Bidg.. Fort Wayne 
Dr. Harold Cline 

325 W. Lexington Ave., Elkhart 
Dr. D. W. Conner 

206 Merchants Bank Bldc.. 
Dr. Roy E. Denny 

704 Odd Fellows Bldg., 
Dr. Daniel O. Elliott, Jr.* 

828 Jefferson Blvd., South Bend 
Dr. H. F. Garton 

814 Jefferson Ave., La Porte 
Dr. Gordon Glenn Heath 

Division of Optometry 

Indiana University, Bloomington 
Dr. H. W. Hofstetter 

Division of Optometry 

Indiana University, Bloomington 
Dr. H. H. Jenner 

Frankfort 
Dr. Kenneth Kintner 

Mishawaka 
Dr. Gus R. 

19 East 34th St., 
Dr. Robert G. L 


19 East 34th St., 
Dr. P. Leeds 
10th St., Indianapolis 


James 
2112 E. 
Dr. Maurice E. Lemontree 
620 Odd Fellows Bldg., South Bend 
Dr. Deo M. Lowden 
5305 Hohman Ave., Hammond 
Dr. Ruth MacDonald 
Gas City 
Dr. C. F. Mackey 
South Van Rensselaer St., 
Dr. Robert A. Major 
13 W. Broadway, Shelbyville 
Dr. Virgil A. McCleary 
116 No. Buffalo St., Warsaw 
Dr. Clarence W. Morris 
2409 S. Calhoun St., Fort Wayne 
Major Floyd M. Morris, USAF (MSC) 
430 E. Wylie St., Bloomington 
Dr. Raymond F. Parker 
5416 College Ave., Indianapolis 
Dr. J. Stanley Rafalko 
School of Medicine 
Indiana University, Bloomington 
Dr. D. R. Reed 
204 Bldg., LaPorte 
Dr. G. C. Rich 
403 St, Lawrenceburg 
Robert Shreve 
9 East 38th St., Indianapolis 
Dr. Victor H. Small 
1005 Sarasota Drive, Lafayette 
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Indianapolis 


Indianapolis 


Indianapolis 


Rensselaer 


Terre Haute 


INDIANA 
Decatur 
Dr. I. M. Borish 
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Dr. E. J. Soland 

420 Merchants Bank Bldg., Indianapolis 
Dr. G. Frederick Speiser 

116% S. Main, Mishawaka 
Dr. R. W. Tubesing 

304 Medical Arts Bidg., Richmond 
Dr. W. L. Van Osdol 

’. Main St., Greenwood 

Dr. Bernard E. Vodnoy 

801 N. Michigan St., South Bend 


IOWA 

Dr. J. J. Brady 

Sheld 
Dr. D. E. Grim 

437 Higley Bldg., Cedar Rapids 
Dr. Ralph J. Hays 

Harlan 
Dr. Alfred L. Klein 

Welty Bldg., Spirit Lake 
Dr. M. L. Knutson 

5 West State St., Mason City 
Dr. Ralph Kullander 

Equitable Bldg., Des Moines 
Dr. Frederick Kushner 

Sheldon 
Dr. Alvah R. Laue: 

Iowa State College, Ames 
Dr. John Earl Martin 

201-202 Masonic Bldg., Carroll 
Dr. George K. O’Brien 

1450 Seventh Ave., Marion 
Dr. Carl R. Peters 

Logan 
Dr. Richard C. Schiller 

208 E. Church St., Marshalltown 
Dr. Paul M. Sims 

Clarion 
Dr. G. H. Warkentine 

634 Guaranty Bldg., Cedar Rapids 
Dr. Arthur P. Wheelock 

Equitable Bldg., Des Moines 
Dr. Henry L. Wolfe 

415 Masonic Temple, Marshalltown 


KANSAS 
Dr. E. E. Brann 
308 East Maple St., Independence 
Dr. Don R. Paine 
National Bank of Topeka Bldg., Topeka 


KENTUCKY 
Dr. Ramona Porter 
311 N. Third, Bardstown 
Dr. M. Steinfeld 
609 Broadway, Paducah 
Dr. O. C. Wells 
Corner Sixth and Walnut, Murray 


LOUISIANA 
Dr. Paul H. Floyd 
330 Kirby St., Lake Charles 
Dr. H. B. Hewett 
833 Hodges St., Lake Charles 


Dr. J. Ottis White 
3275 Shelley Ave., Baton Rouge 


MAINE 
Lt. Robert S. Arner 


240 Foulois Drive 

Loring Air Force Base, Limestone 
Dr. Donald F. Ellis 

9 Masonic Bldg. 
Dr. Donald F. Preble 

Bath 
C. Russel 

idelity Bldg., Brunswick 


Houlton 


Dr. J. Fred Andreae 
One Forest Drive, 

Dr. A. G. Billmeier 
Denton 

Dr, Israel Dvorine 
2328 Eutaw Place, Baltimore 

Dr. J. Lawrence Ebauer 
26 Light St., Baltimore 

Dr. John T. Ebauer 
926 Light St., Baltimore 

Dr. William John Ebauer 
926 Light St., Baltimore 

Dr. Wm. H. Engel, Jr. 
115 W. Monument St., Baltimore 

Dr. George H. Kohler 
322 West Saratoga St., Baltimore 

Dr. G. William Seabold 
115 W. Monument St., Baltimore 

Lt. Col. John W. Sheridan 
9928th Tu. Army Environment Health 
Lab., Army Chemical Center 

Comdr. J. H. Steeve (MSC) USN 
Bldg. 141, National Naval Medical Cen- 
ter, Optometry School, Bethesda 

Dr. Allie L. Trussell 
1005 W. 36th St., Baltimore 

Comdr. Ralph L. Vasa, MSC., U.5.N. 
3903 Morrell Court, Kensington 


Catonsville 


MASSACHUSETTS 


Dr. Louis Anapole 
73 Tremont St., Boston 
Dr. Robert E. Bannon 
American Optical Company, Southbridge 
Dr. Paul Boeder 
American Optical Company, 
Southbridge 
Mr. John K. Davis 
Research Center 
American Optical Co., Southbridge 
Dr. F. A. Fairbanks 
28 Pleasant St., Worcester 
Dr. Ralph H. Green 
Massachusetts School of Optometry 
178 Newbury St., Boston 
Dr. Salvi S. Grupposo 
American Optical Company, Southbridge 
Dr. Bradford F. Holt 
60 Summer St., Lynfield Center 
Dr. Hollis M. Leverett 
Research Department, American Optical 
Company, Southbridge 
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La 

MARYLAND a 


Dr. Leo F. Madigan 


110 Tremont St., Boston 
Dr. Marshall V. Mark 
80 Boylston St., Boston 


Dr. O. L. McCulloch 

56 Suffolk St., Holyoke 
Dr. Leonard Pachaco 

1307 Acushnet Ave., New Bedford 
Dr. Clinton R. Padelford 

56 North Main St., Fall River 
Dr. M. L. Palmer 

1618 Main Street, Springfield 
Dr. Ruth Seabury 

Clinton 
Dr. William Smith 

80 Boylston St., Boston 
Dr. L. Albert Webb 

56 Suffolk St., Holyoke 


MICHIGAN 
Dr. Mathew Alpern 


Vision Research Laboratory 

University of Michigan, Ann Arbor 
Dr. S. Howard Bartley 

Psychology Department 

Michigan State College 

Lansing 
Dr. Thomas R. Bell 

117 Chisholm St. W., Alpena 
Dr. Paul L. Connolly 

1148 S. Woodward Ave., Royal Oak 
Dr. W. Edward Dewey 

Route No. 2, Box 322, Battle Creek 
Dr. D. O. Emmons 

114 N. Mitchell St., Cadillac 
Dr. Leon Firestone 

11110 Morang Drive, Detroit 
Dr. Madison Gilbert 

Connor Bldg., Owosso 
Dr. J. H. Gregory 

690 Empire Ave., Benton Harbor 
Dr. C. L. Grigware 

1505 McKay Tower, Grand Papids 
Dr. S. M. Harding 

205 N. Main St., Romeo 
Dr. Robert A. Hass 

Connor Bldg., Owosso 
Dr. F. M. Hathaway 

810 Community National Bank Bldg 

Pontiac 
Dr. Ralph M. Howard 

32 W. Van Buren, Battle Creek 
Dr. L. D. Huber 

206 State St., St. Joseph 
Dr. J. L. Kehoe 

1210 Mott Foundation Bldg., Flint 
Dr. Tohn R. Kelly 

326 E. Mitchell St., Petoskey 
Dr. Alfred Lit 


2020 Crestland Drive, Ann Arbor 
Dr. M. E. Madsen 
117 S. Pennsylvania Ave., Lansing 


Dr. James Miller 

14000 Strathmoor Ave., Detroit 
Dr. E. J. Moshier 

750 Hauselman Bldg., Kalamazoo 
Dr. Clarence D. Omans 

32 W. Van Buren St., Battle Creek 
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Dr. Gilbert J. Roth 


26268 E. Huron River Drive, Flat Rock 


Dr. C. L. Scholler 

107 N. Warren Ave., Big Rapids 
Dr. G. F. Smith 

1404 McK cay Tower, Grand Rapids 


. W. J. Spa 
217 Bldg. Flint 
Dr. David Charles Thomson 
18230 W. McNichols Ave., Detroit 
Dr. George W. Ticknor 
314% State St., St. Joseph 
Dr. Robert H. Ticknor 
314% State St., St. Joseph 
Dr. K. W. Tinker 
Traverse City 
Dr. H. A. Towle 
2021 S. Division Ave., Grand Rapids 
Dr. Charles Van Sluyters 
409 Ashton Bldg., Grand Rapids 
Dr. Ward C. Vrouwenfelder 
1715 S. Westnedge Ave., Kalamazoo 
Dr. D. D. Walton 
Natl. Bank Bldg., Hastings 
Dr. John Edward Wright 
42 South Gratiot Ave., Mt. Clemens 


MINNESOTA 


Dr. W. D. Amundson 
314 Washington St., Northfield 
Dr. Don B. Arden 
Montevideo 
Dr. William L. Benedict, (Hon.) 
100 First Ave. Bldg., Rochester 
Dr. K. L. Blodgett 
126 So. Main St., Stillwater 


125 Walnut St.. Mankato 
Dr. Rudolph Ehrenberg 

Granite Falls 
Dr. Austin G. Engel 

2419 Penn Ave N., Minneapolis 
Dr. Joseph L. Frank 


333 E. Hennepin Ave., Minneapolis 
Dr. John R. Kennedy 

852 Lowrv Medical Bidg., St. Paul 
Dr. Ernest Kiekenapp 

Wilmac Bldg., Minneapolis 
Dr. Carel C. Koch 

Foshay Tower, Minneapolis 
Dr. L. Gerald Leonard 

2136 Lowry Ave. N., Minneapolis 
Dr. Gordon W. McKee 

37 Water St., Excelsior 
Dr. Leo Meyer 

115-M New York Bldg., St. Paul 
Dr. Melvin R. Nelson 

111 East Sixth St., Blue Earth 
Dr. William F. Nelson 

222 Brett Bldg., Mankato 
Dr. Walter H. Nordin 

300 W. Bridge St., Austin 
Dr. John N. Schoen 

Owatonna 
Dr. Charles Sheard, (Hon.) 

P. O. Box 543, Rochester 


Dr. E. J. Cummins ; 
j 411 Main St., Red Wing 
Dr. Russell L. Dorland 
New Prague 
: Dr. Lorne E. Holmes i 
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Dr. H. C. Sherratt Dr. Jerome S. Lasky 
409 Wilmac Bldg., Minneapolis 489 Broadway, Long Branch 
Dr. John W. Shimek Dr. Louis I. Levinson 
426 Kresge Bldg., Minneapolis 93 Market St., Salem 
Dr. Paul G. Slaton Dr. Stanley J. Lieberman 
905 Professional Bldg. 44 Main St., Flemington 
First St. N. & Tenth Ave., Hopkins Dr. E. E. Linke 
Dr. Arthur E. Tillisch 235 Main St., Orange 
615 W. Lake St., Minneapolis Dr. Ralph L. Marshack 
786 Broad St., Newark 
Dr. George M. McEneany 
601 Bangs Ave., Asbury Park 
MISSOURI Dr. Leslie Mintz 
Dr. J. C. Carpenter 71 Market St., Passaic 
210 Howard Bldg., Moberly Dr. Sidney A. Mintz 
Dr. W. F. Kimball 77 Broadway, Paterson 
Kirkpatrick Bldg., St. Joseph Dr. William F. Morr 
Dr. Felix A. Koetting : 16 Erial Road, Clementon 
4196 Manchester Ave., St. Louis Dr. H. L. Moss 
Dr. R. E. Littlefield . 115 Main St., Woodbridge 
5911 Main St., Kansas City Dr. Arthur R. Neale 
Dr. E. H. Schmidt Washi 140 Market St., Paterson 
218 ington Dr. Julius Neumueller, (Hon.) 
Dr. Joseph F. Schmidt 320 Rhoads Ave., Haddonfield 
213 Schiller St. Hermann Dr. Wm. H. Nicklin 
Dr. A. M. Skeffington . 61 Sanhican Drive, Trenton 
Arcade Bldg., St. Louis Dr. E. C. Nurock 
162 W. State St., Trenton 
Dr. H. M. Ratliff 
NEBRASKA Citizens Bldg., 46 Bayard St., 


Dr. George E. Semerad New Brunswick 
717 Barker Bidg., Omaha Dr. L. M. Ratliff 
Dr. Robert C. Sneller Citizens Bidg., 46 Bayard St.. 
227 N. Denver Ave., Hastings New Brunswick 
Dr. Earl H. Ridgeway 
50 W. State St, Trenton 
Dr. William P. Schumann 
NEW HAMPSHIRE 511 Landis Ave., Vineland 
Dr. Melvin B. Dunbar Dr. George Sheppard 
21 Bank St., Lebanon 10 Scott St., Riverside 
Dr. Wendell Triller Dr. Richard M. Shindler 
Hanover 624 Elmer St., Vineland 
Dr. Harold Simmerman 
107 E. Mantua Avenue, Wenonah 
Dr. R. Slovis 
Dr. H H _— 155 Lexington Ave., Passaic 
Dis Dr. Martin R. Snook 
9 West Union St., Burlington 62 Main St., Newton 
Dr. William Boettinger Dr. S. Benjamin Sobel 
625 Main Ave., Passaic 1151 Main Ave.. Clifton 
Dr. George L. Brown Dr. Raymond P. Taub 
53 W. Main St., Somerville 
mit t., Ferth Amboy Lyons Place, R. D. No. 1, Basking Ridge 
Dr. M. P. Costantini Dr. Turner O. Veith 
468 Hamilton Ave., Trenton 21 Jefferson Ave., Tenafly 
Dr. Paul Ellin Dr. Ira S. Vineburg 
21 Hamilton St., Paterson 604 Grand Ave., Asbury Park 
Dr. Henry J. Frank — Dr. Laurence A. West 
616 Landis Ave., Vineland Two Highland Ave., Jersey City 
Dr. Ralph B. Gaeta Dr. W. A. Wirth 
260 E. Main St., Ramsey 74 W. Front St.. Red Bank 
Dr. Ernest J. Giglio : Dr. Joseph Wurtzel 
19 Anderson Road, Bernardsville 141 Market St., Perth Amboy 
Dr. Morris Greenberg Dr. W. Zoltan 
643 Wood St., Vineland 393 George St., New Brunswick 
Dr. E. Burton Hudson 
16 Holly Ave., Pitman 
Dr. Philip Jackman 
144 Main St., Hackensack NEW YORK 
Dr. G. J. Jukas Dr. M. J. Almstead 
135 Main St., South River 21 Van Buren St., Weedsport 
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Dr. L. Lester Beacher* 

33 West 42nd St., New 
Dr. Edwin W. Bechtold 

66-32 70th St., Middle Village 
Dr. H. C. Best 

7563 185th St., 
Dr. B. H. Bohall 

63 West Bridge St., Oswego 
Dr. Charles C. Bradley 

96 Main St., Batavia 
Dr. Harold R. Bryan 

28 S. Main St., Gloversville 
Dr. Milton N. Chodroff 

One Hanson Place, Brooklyn 
Dr. Charles E. Cox 

434 State St., Schenectady 
Dr. Ralph L. Dublin 

68 Lapham Park, Webster 
Dr. Wm. Feinbloom* 

130 E. 74th St., New York 
Dr. Isidore S. Finkelstein* 

1501 Broadway, New York 
Dr. Harold M. Fisher 

80 Park Ave., New York 
Dr. 


S. C. Frank 

1674 President St., 
Dr. Richard H. Fuller 

603 Keith Theatre Bldg., Syracuse 
Dr. Benjamin Gold 

One Hanson Place, Brooklyn 
Dr. Paul E. Grattan 

50 Broad St., Waterford 
Dr. Abraham L. Graubart 
Suite 1 & K 
150 Bennett Ave., 
Dr. Alden N. Haffner 

156 East 54th St., Brooklyn 
Dr. Sidney S. Haniford 

289 W. Ferry St., Buffalo 
Dr. Norman B. Hays 

717 Main St., Niagara Falls 
Dr. Leo Hirsh 

300 West End Ave., New York 
Dr. A. A. Hubal 

406 Union St., 
Mr. Fred W. 

Bausch & 

Rochester 
Dr. E. J. Margaretten 

1250 Salmon Towers 

11 West 42nd St... New York 
Dr. Roy Marks 

Shuron Company, 
Dr. John W. Mogey 

Bank of Bldg., Flushing 
Comdr. F. P. Mooney 

MSC,USN, U. S. Naval Hospital, 


York 


Flushing 


Brooklyn 


New York 


Schenectady 


be 
omb Optical Company 


Rochester 


Petry 
134 Ameridge Park, Rochester 


Dr. Edwin H. Reese 
Medical Arts Bldg., Glens Falls 
Dr. Harris Ripps 
63-25 Sanuders St., Rego Park 
Dr. Nathan A. Robbins* 
211 Linwood Ave., Buffalo 
Dr. Bernard Rosett 
102-08 72nd Ave., Forest Hills 
Dr. Joseph M. Roth 
1839 Palmer Ave., 
Dr. E. LeRoy Ryer 
80 Park Ave., New York 
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Dr. Herman Sager 
Sperry Gyroscope Co., 
Dr. Arthur M. Scherr 
75 State St., Albany 
Dr. Carl H. Scholermann 
20 Romer Ave., Pleasantville 
Mr. R. A. Sherman 
Bausch and Lomb Optical Co., 
Dr. Harold Solan 
1187 Grand Concourse, New York 
Dr. Edward Steinberg 
850 Seventh Ave., New 
Comdr. R. Roswell Sullivan yMSC) USN 
Industrial Mobilization Division 
Services Medical Procurement Agency 
84 Sands St., Brooklyn 
Dr. Ralph L. Ueberall 
88 4th Ave., Bayshore 
Dr. I. Irving Vics* 
610 Western Ave., 
Dr. Eugene Wiseman 
486 Leroy Ave., Buffalo 
Dr. Daniel Woolf 
7 Park Ave., New York 
Dr. Jean Zerbe 
116 Radcliff Drive, East Norwich 


Lake Success 


Albany 


NORTH CAROLINA 


Dr. James O. Baxter, Jr. 
410 Middle St., New Bern 
Dr. Dorothy L. 
Box 310, Forest City 
Dr. J. T. Campbell 
Washington 
Dr. Horace Carpen 
Harris Bldg., Rutherfordton 
Dr. Louise C. Chandler 
Box 310. Forest City 
Dr. Henry B. Day 
603 Bank Bidg., Raleigh 
Dr. Henry B. Day, Jr.* 
301 Revnolds Bldg., Winston-Salem 
Dr. Jule S. Deans 
Deans Bldg., 904% B. St., 
North Wilkesboro 
Dr. T. E. Donoghue 
205 W. Nash St., Wilson 
Dr. Preston W. Green 
Mount Airy 
Dr. James H. Grout 
Professional Bldg., Charlotte 
Dr. John T. High 
140 No. Franklin St., » Rocky Mount. 
Dr. George C. Hodgen 
402-403 Odd Bldg., Raleigh 
Dr. T. E. Holleman 
505 O’Hanlon Bldg., Winston Salem 
Dr. Mordicai Katzin 
Jacksonville 


. G. L. Lang 

7% So. Union St., Concord 
Dr. John C. Lockard 

28 Battery Park Ave., Ashville 
Dr. Richard A. Needles 

101 East Market St., 
Dr. J. Smith Nifong 

105 Old Lexington Road, Winston-Salem 
Dr. W. W. Parker 

Masonic Bldg., Lumberton 
Dr. Robert J. Pearce 

504 Banner Bldg., Greensboro 


Greensboro 


Rochester 
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Dr. J. D. Perry, Jr. 

304 O’ Bea Bldg., Winston Salem 
Dr. E. O. Roland 

Brevard 
Dr. James N. Rowland 

Hancock Bldg., Oxford 
Dr. — R. Schafer 

irst Natl. Bank Bldg., Statesville 
Dr. J. 
North Wilkesboro 

Dr. Oswald M. Sowers 

304 O'Hanlon Bldg., Winston-Salem 
Dr. Gary B. Tourjee 

Morehead Street Arcade, Reidsville 
Dr. Nat Walker 

. Main St., High Point 
. Wheless 

403 Security Bank Bidg., High Point 
Dr. Richard C. Whitfield 

208 E. Mason St., Franklinton 


NORTH DAKOTA 


Dr. John H. Branchaud 
Cavalier 
Dr. M. A. Bursack 
502 Black Bidg., Fargo 
Dr. J. K. Galloway 
evils Lake 


Dr. Nelson E. Abrahamsen 
2808 Clark Ave., Cleveland 
Dr. R. C. Baxter 
246 Washington St. N. E., Warren 
Dr. Lois B. Bing 
Shaker Professional Bldg. 
3550 Warrensville Center Road 
Shaker Heights 
Dr. Paul S. Blum 
Equitable Bldg., Lancaster 
Dr. Frederick W. Blume 
43 Parkview, Logan 
Dr. B. H. Bordwell 
Gas & Electric Bldg., Dayton 
Dr. Rg G. Boyd 
220 W. Main S. Fairborn 
Dr. Robert John Bray 
367 The Arcade, Cleveland 
Dr. Gerhard A. Brecher 
Department of Physiology 965 
The Ohio State University, Columbus 
Dr. W. S. Brent 
228 Second St. N. W., Barberton 
Dr. Samuel S. Campbell 
312 Sinclair Bldg., Steubenville 
Dr. Wilson Rukenbrod Day 
922 First National Bank Bldg., Canton 
Dr. R. A. Dister 
717 United Bank Bldg., Cleveland 
Dr. L. D. Dolbear 
522% Broadway, Lorain 
lst Lt. Irving L. Dunsky, USAF 
2750 U.S.A.F. Hospital, WBAFB 
Dayton 
Dr. V. J. Ellerbrock* 
School of Optometry 
The Ohio State University, Columbus 


Dr. Donald T. Elliott 
2596 N. High St., Columbus 
Dr. Jay M. Enoch 
School of Optometry, 
The Ohio State University, Columbus 
Dr. A. C. Evert 
13105 Miles Ave., Cleveland 
Dr. J. E. Fitzgerald 
1008 Hippodrome Bldg., Cleveland 
Dr. Glenn A. Fry 
School of Optometry 
The Ohio State University, Columbus 
Dr. Jack M. Fugate 
261 N. Chillicothe St., Plain City 
Dr. William M. Gabel 
W. Main St., 
. Carroll D. Gaver 
. Limestone, Springfield 
hmidt 


129 N. Court St., Circleville 
Dr. Sylvester K. Guth 

General Electric Company, 

Nela Park, Cleveland 
Dr. Howard F. Haines 

74 South Third St., Columbus 
Dr. R. M. Hall 

National City Bank Bldg., Cleveland 
Dr. Phillip R. Haynes 

30 Riverdale Road, Newark 
Dr. Frederick W. Hebbard 

School of Optometry 

The Ohio State University, Columbus 
Dr. T. R. Hedges 

404 Columbus Ave., Sandusky 
Dr. E. L. Higgins 

1318 National City Bank Bldg., Cleveland 
Capt. Jerome A: Hirsch 

5314 Bayside Drive, Dayton 
Dr. William G. Hites 

Boardman Medical Center 

6960 Market St., Youngstown 
Dr. James M. Holahan 

1717 E. Third St., Dayton 
Dr. Kenneth A. Hoose 

Getz Block, Kent 
Dr. Richard Lee Hopping 

Doctors Bldg., 2676 Salem Ave., Dayton 
Dr. John R. Hubbard 

3031 Macbeth Drive, Cleveland 
Dr. Charles B. Huelsman 

100 McGuffey Hall 

Miami University, Oxford 
Dr. D. G. Hummel* 

1318 National City Bank Bldg., Cleveland 
Dr. W. M. Insk 

145 No. High St., Columbus 
Dr. George F. Jones 

1135 E. State St., Salem 
Dr. M. H. Kauhl 

1318 National City Bank Bldg., Cleveland 
Dr. I. W. Kinsey 

31 East Colleze St., Alliance 

e W. Knox 

‘School of Optometry, 

The Ohio State University, Columbus 
Dr. Paul L. Magnuson 

116 E. Main St., Lancaster 
Dr. Robert K. Morrison 

12% West Winter St., Delaware 
Dr. Herbert G. Mote 

208 East State St., Columbus 
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Dr. Roy E. Myers 

208 East State St., 
Dr. Wayne Northrup 

109 E. Main St., McConnellville 
Dr. J. S. Nupuf* 

1342 N. Cleveland St., 
Dr. William D. Paisley 

117 W. Second St., Ashland 
Dr. J. F. Pocock 

59 West Main St., Chillicothe 
Dr. Jack Harvey Prince 

Dept. of Opthalmology, 

The Ohio State University, 
Dr. E. E. Reese 

14 E. College Ave., Westerville 
Dr. Kenneth G. Robinson 

132 N. Elmwood St., 
Dr. A. John Rose 


Columbus 


Canton 


Columbus 


Medina 


227 Main St., Chardon 
Dr. A. J. Rowe 
Road, Cleveland 


225 W. Center St., Fostoria 
Dr. Arthur A. Schmidt 
1008 Hippodrome Bldg., 
Dr. O. A. Schuessler 
826 Provident Bank Bldg., 
Cincinnati 
Dr. William A. Sherard 
1009 Whittier St., Columbus 
Dr. Wm. B. Simukka 
128 North Chestnut St.. Ravenna 
Dr. Alpheus W. Smith, (Hon.) 
Dean of Graduate School 
The Ohio State University, Columbus 
Dr. H. C. Snyder 
3704 Cheviot Ave., 
Dr. H. Riley Spitler 
Eaton 
Dr. W. Burnley Stephens 
1439 W. Third St., Dayton 
Dr. Richard B. Studebaker 
2525 Farhills Ave., Dayton 
Dr. J. Maurice Wareham 
Dowds-Rudin Bldg., Mount Vernon 
Dr. M. Weitzenhof 
Huntsbur 
Dr. Robert E. Welsh 
79 East State St.. Columbus 
Dr. H. Edward Welton 
2587 East 55th St., Cleveland 
Dr. Gerald Westheimer 
School of Optometry, 
The Ohio State Unversity, Columbus 
Dr. John J. Wey 


Cleveland 


Cincinnati 


Painesville 
Dr. Joseph A. Ver 
177 Main St., Painesville 


Dr. P. A. Wilkinson 

120 Main St.. Wellington 
Dr. M. S. Willis 

Elyria Saving & Trust Bidg., Elyria 
Dr. John Zettel, Jr. 

612 Enquirer Bldg., Cincinnati 


OKLAHOMA 


Dr. E. B. Alexander 
Duncan 

Dr. G. W. Clay 
Ardmore 


Medical School, 
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Dr. W. S. 

718 Hales Bh Bide. Oklahoma City 
Dr. George Guinn Howe 

921 Maple St., Duncan 
Dr. A. E. Reynolds 


206 Court Arcade B'ldg., Tulsa 


Dr. Harold M. Haynes 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Charles A. House 

2014 Broadway, 
Dr. C. B. Margach 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Carol B. Pratt 

School of Optometry, 

Pacific University, Forest Grove 
Dr. James F. Wahl 

School of Optometry 

Pacific University, Forest Grove 


PENNSYLVANIA 


Dr. Robert J. Beitel, Jr. 

816 Linden St., Allentown 
Dr. A. H. Borland 

324 Temple Bldg., 
Dr. Harold Brande 

1218 13th St., Altoona 
Dr. David Brezel 

1320 South Broad St., 
Dr. Jacob Cohen 

2127 E. Washington Lane, 
Dr. Alvah R. Cooley 

Parry Bidg., Langhorne 
Dr. Gilda L. Coppola 

1302 Morris St., Philadelphia 
Dr, J. E. Crozier 

3022 Frankford Ave., Philadelphia 
Dr. John James Crozier 

3022 Frankford Ave., Philadelphia 
Dr. Robert LeGrand Dewey 

20 So. Front St., Philipsburg 
Dr. Elmer H. Eger 

Oellig Blidg., Corapolis 
Dr. John D. Engle 

603 Markle Bank Bldg., Hazelton 
Dr. H. Ward Ewalt, Jr. 

Jenkins Arcade Bidg.., Pittsburgh 
Dr. Theodore H. Feinman 

604 Monongahela Ave., 
Dr. Albert Fitch, (Hon.) 

Pennsylvania State College of Optometry 

12th & Spencer Ave., Philadelphia 
Dr. Lawrence Fitch 

Pennsylvania State College of Optometry 

12th and Spencer Ave., Philadelphia 
Dr. Benton Freeman 

911 Hamilton St., 
Dr. Luther A. Garns 

5433 Chester Ave., Philadelphia 
Dr. E. J. Gording 

1015 Graham Ave., Windber 
Dr. David S. Hamilton 

5433 Chester Ave., Philadelphia 
Dr. Wayne Helmbrecht 

Second Ave. at East St., Warren 


New Castle 


Philadelphia 
Philadelphia 


Glassport 


Allentown 
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Dr. Robert James Johnson 
401 Main St., Latrobe 
Dr. Harry Kaplan 

Pratt St. 
Dr. Herman Klein 
210 Dauphin Bidg., Harrisburg 
Dr. J. Donald Kratz 
158 Washington Ave., Souderton 
Dr. George A. MacElree, Jr. 
6034 Ogontz Ave., Philadelphia 
Dr. Edwin H. Manwiller 
5224 Spruce St., Philadelphia 
Dr. Russell S. Manwiller* 
5224 Spruce St., Philadelphia 
. McEvoy 
. State St., Doylestown 
Dr. Robert Jay Morrison 
£05 N. Second St., Harrisburg 
Dr. John C. Neill* 
5128 N. Broad St., Philadelphia 
Dr. R. C. Phillips 
909 Third Ave., New Brighton 
Dr. Wm. W. Policoff* 
68 S. Franklin St., Wilkes-Barre 
Dr. Onofrey G. Rybachok 
Pennsylvania State College of Optometry 
12th and Spencer Ave., Philadelphia 
Dr. Arthur Shlaifer 
Pennsylvania State College of Optometry 
12th and Spencer, Philadelphia 
Dr. F. W. Sinn 
Pennsylvania State College of Optometry 
12th & Spencer Ave., Philadelphia 
Dr. Robert Spreat 
Pennsylvania State College of Optometry 
12th and Spencer, Philadelphia 
Dr. Frank M. Stever 
1109 West Main St., 
Dr. John C. Stull 
Washington 
Dr. Fred W. Sutor 
12 So. 12th St., 
Philadelphia 
Dr. Irving J. Suttin 
114 East Main St., 
Dr. I. Teitelbaum 
507 Diamond Blvd., Johnstown 
Dr. R. R. Van Kirk 
122 West Ist St., Oil City 
Dr. Gordon W. Venable 
16 Armat St., Germantown 
Philadelphia 
Dr. A. D. Venuto 
1548 E. Passyunk Ave., 
Dr. William O. Vivian 
28 East 3rd St., Media 
Dr. William G. Walton, 
Pennsylvania State College of Optometry, 
12th and Spencer Ave., Philadelphia 
Dr. John R. Wittekind 
Box 5, Morrisville 
Dr. Richard J. Wixson 
8 West Sunbury St., 
Dr. Arthur G. Wright 
137 W. Carlisle 
Dr. N. A. Zevi 
1924 Main St. 


Philadelphia 


Norristown 


Suite 1109 


Carnegie 


Philadelphia 


Shamokin 


Northampton 


PUERTO RICO 


Dr. William J. Denton 
Ponce de Leon, 1708, Santurce 


RHODE ISLAND 


Dr. J. A. Bainton 

268 Westminster St., 
Dr. Thomas Costa 

334 Westminster St., 
Dr. Lester L. Thomas 

Stadium Bldg., Woonsocket 


Providence 


Providence 


SOUTH CAROLINA 


Dr. A. E. Bellune 
Masonic Temple, 
Dr. L. Wayne Brock 
338 No. Main St., 
Dr. W. C. Ezell 
\ndrews Bldg., Spartanburg 
Dr. Ned P. Hobbs 
119 Cashua St., Darlington 
Dr. Clifford C. Johnson 
Andrews Bldg., Spartanburg 


Greenville 


Greenville 


SOUTH DAKOTA 


Dr. P. O. Dickinson 

226 Midwest Bldg., Aberdeen 
Dr. Donald P. Hines 

1114 Main St., Sturgis 
Dr. Charles J. Kruger 

8% West Main St., 
Dr. Donald D. Slater 

Evans Hotel Bldg., Hot Springs 
Dr. John R. Uglum 

109 East Fourth St., Mitchell 
Dr. Ralph E. Wick 

Woolworth Bldg., Rapid City 


Vermillion 


TENNESSEE 
Dr. M. E. Broom 
Southern College of Optometry 
1246 Union Ave., Memphis 
Dr. Irving P. Filderman* 
Three Bldg., Memphis 
B. E. Kehl 


"15900 Linden Ave., Memphis 


TEXAS 


Dr. B. W. Armistead 
406 LFD Drive, Littlefield 
Dr. Wilma Baber 
Wichita Falls 


911 Burnett St., 
Dr. Glenn S. Burk 
406 LFD Drive, Littlefield 
Dr. Darrell B. Carter 
College of Optometry, University of 
Houston, Houston 
Wm. L. Cheatham, Jr. 
307 Shell Bldg., Houston 
Dr. Nelson Greeman 
Majestic Bldg., San Antonio 
Dr. Theodore P. Grosvenor 
College of Optometry 
University of Houston, 
Dr. William C. Kramer 
924 Prescott St., Kerrville 
Dr. S. K. Lesser 
307 Insurance Bldg., Fort Worth 


Dr. 


Houston 
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Max Levy, Jr. 
Bivd., Houston 
Capt. L. R. Loper 


H.Q., USAF School of Aviation Medicine 


Randolph Air Force Base 
Dr. Bernard Mazow* 
4118 Fannin St., Houston 
Lt. Comdr. John E. Milloy, MSC., USNR. 
U. S. Naval Hospital, Corpus Christi 
Dr. Chester H. Pheiffer 


College of Optometry, Usxiversity of 


Houston, Houston 
Dr. Mark Pomerantz 
Sinton 
Dr. J. G. Shelton 
Littlefield Bldg., Austin 
Dr. Charles Reese Stewart 
College of Optometry, University of 
Houston, Houston 
Dr. Ira E. Woods 
406 LFD Drive, Littlefield 
Dr. Ralph Woolsey 
205-206 Palace Drug Bldy., Olney 
Dr. O. Reynolds Young 
6005-A_ Berkshire Dallas 


VERMONT 


Dr. Walter I. Auber 

8 Hillcrest Road, Springfield 
Dr. Leland G. Chase 

10 Summer St., Springfield 
Dr. Alan E. Evens 

439 Main St., Bennington 
Dr. Douglas F. Green 

187 Bank St., Burlington 
Dr. A. B. Jordan 

Brattleboro 
Dr. G. F. Preston 


10% N. Winooski Ave., Burlington 


VIRGINIA 


Dr. H. E. Cross 
202 Doniphan Bldg., 
Dr. Richard Feinberg 
Titmus Optical Company, Petersburg 
Dr. Carl A. Kauffman 
144 No. Main St., Suffolk 
Dr. William W. Royall, Jr. 
133 28th St.. Newport News 
Dr. James P. C. Southall, (Hon.) 
Edgewood Lane, University 
Charlottesville 
Lt. aux J. Testa, MSC., U.S.N. 
E. E. N. & T. Dispensary 
N. \S., Norfolk 


Alexandtte 


WASHINGTON 


"Wenatchee Valley Bank Bldg., 
Wenatchee 
Dr. J. Wolff 
205 Rookery Blidg., Spokane 
Dr. Francis A. Young 


Department of Psychology, State College 


of Washington, Pullman 


WEST VIRGINIA 


Dr. John Townsend Collins 
Lewisburg 
Dr. Edward Fisher 
711% Market St., Parkersburg 
Dr. Wm. Greenspon 
Elks Bidg., Bluefield 
Dr. W. M. Isiminger 
302 Jefferson Ave., 
Dr. J. 1. Rodgin 
306 Bland St., Bluefield 


Moundsville 


WISCONSIN 


Dr. A. N. Abbott 

Schutz-Carr Bldg., Shawano 
Dr. Marilyn Brenne 

806 Marshall St., Manitowoc 
Dr. C. S. Bridgman 

Bureau of Industrial Psychology, 

University of Wisconsin, Madison 
Dr. Marguerite Thoma Eberl 

414 Wisconsin Tower, Milwaukee 
Dr. Robert F. Goswitz 

113 Bridge St., Chippewa Falls 
Dr. Marshall A. Marvelli 

106 East Grand Ave., Eau Claire 
Dr. Herman J. Raile 

327 Main St. Menominie 
Dr. Robert F. Scherzinger 

Van Hoff Bldg., Little Chute 
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MEMBERS IN CANADA 


ALBERTA 


Dr. Vernard M. Clarke 

Bank of Montreal Bldg.. Camrose 
Dr. J. Erlanger 

Tegler Bldg., Edmonton 
Dr. Gordon W. Findlay 

564 Second St. S. E., Medicine Hat 
Dr. Stanley C. James 

564 Second St. S. E., Medicine Hat 
Dr. James A. Lampard 

Royal Bank Bldg., Red Deer 
Dr. Ralph Webster LeDrew 

707 Tegler Bldg., Edmonton 
Dr. Robert I. McQuarrie 

620 Third St., Medicine Hat 
Dr. James G. Rowand 

707 Tegler Bldg., Edmonton 


BRITISH COLUMBIA 


Dr. Brian J. Cox 
622 Westminster Trust Bldg. 
New Westminster 
Dr. J. Ian Evans 
1226 Third Ave., Prince George 
Dr. Norman M. Lillos 
22 Westminster Trust Bldg. 
New Westminster 
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Dr. Gordon H. McKey 

Suite 301, 825 Granville St., Vancouver 
Dr. Duncan G. Tennant 

Room 605, 825 Granville St., Vancouver 


MANITOBA 


Dr. William M. Lyle 

283 Portage Ave., Winnipeg 
Dr. Thomas A. Norquay 

435 Main St., Selkirk 


NEW BRUNSWICK 
Dr. Warren J. Maxwell 


371 Brunswick St., Fredericton 


NOVA SCOTIA 


Dr. Coleman G. Lecker 

183 Charlotte St., Sydney 
Dr. John J. Mulrooney 

20 Quinpool Road, Halifax 


ONTARIO 


Dr. E. F. Attridge 
2955-A Dundas St. W., Toronto 
Dr. William Howard Avison 
58 Brant Ave., Brantford 
Dr. Irving Baker 
Suite 2, 1 St. Clair Ave. W., Toronto 
Dr. Maurice E. Barre 
93 Dunlop St., Barrie 
Dr. G. M. Belanger 
45 Rideau, Ottawa 
Dr. C. W. Bobier 
College of Optometry of Ontario 
140 St. George St., Toronto 
Dr. Carl A. Class 
Front St., Strathroy 
Dr. E. J. Fisher 
College of Optometry of Ontario 
140 St. George St., Toronto 
Dr. Douglas B. Freeman 
203 Brant St., Burlington 
Dr. Walwyn S. Long 
College of Optometry of Ontario 
140 St. George St., Toronto 
Dr. F. G. Ottaway 
2434 Yonge St., Toronto 
Dr. Cedric Passmore 
247% Dundas St., London 
Dr. William Petrachenko 
57 Division St., Welland 
Dr. Jack A. Ryde 
125 Holland Ave., Ottawa 
Dr. Robert L. Sommerville 
105 Jarvis St., Fort Erie 
Dr. H, D. Tansley 
127 Main St. S., Kenora 
Dr. Clifford A. Taylor 
86 Bloor St., West Toronto 
Dr. Arthur H. Tweedle 
305 King St., Midland 
Dr. George Spence Wonnacott 
217 Pinnacle St., Belleville 


QUEBEC 


Dr. Charlemagne Bourcier 

1735 St. Denis St., Montreal 
Dr. E. Henri Cote 

6205 Monk Blvd., Montreal 
Dr. Gerard Gauthier 

2104 E. Mount Royal, Montreal 
Dr. Emmanuel Gobeil 

44 Rue St. Jean-Baptiste, Montmagny 
Dr. Jean Jolin 

198 St. Joseph, Waterloo 
Dr. Edgar Lussier 

6691 St. Hubert St., Montreal 
Dr. J. Armand Messier 

School of Optometry 

University of Montreal, Montreal 
Dr. Yves Papineau 

66 St. Jaques, St. Jean 
Dr. Raymond Louis Philippe 

310 St. Georges St., Saint Jerome 
Dr. Andre Senecal 

277 Est, Rue Ste. Catherine, Montreal 
Dr. Reynold Senecal 

8639 St. Denis, Montreal 


SASKATCHEWAN 


Dr. Jack F. Huber 

513 McCallum-Hill Bldg., Regina 
Dr. Stephen A. Kosak 

303 McCullum-Hill Bldg., Regina 
Dr. Hugh D. MacKenzie 

513 McCallum Hill Bldg., Regina 


ENGLAND AND SCOTLAND; 


Mr. Arthur W. S. Armitage 
116 Regent Rd., Leicester; England 
Mr. Maurice Arthur Ashton 
49 High St., Ross-on-Wye 
Herefordshire, England 
Mr. Geoffrey Vernon Ball 
Dept. of Physics & Mathematics, 
College of Technology, 
Birmingham, England 
Mr. Eric Bateman 
Dial Close, Marsh Lock, Wargrage Road 
Henley-on-Thames, England 
Mr. Norman Bier 
23 Manchester St., 
London W. 1., England 
Mr. Albert S. Billson 
5 Newmarket St.. Avr, Scotland 
Mr. G. A. Brock 
32 Eagle Road, Brislington, 
Bristol, England 
Mr. William Ellis Brown 
18 Russell Road, 
Rhyl, North Wales, England 
Mr. S. C. Burnley 
Borough Chambers, Hinckley, 
l.eicestershire, England 


115 


le 
; 
4 
OVERSEAS MEMBERS ae 


ACADEMY GEOGRAPHICAL DIRECTORY 


Mr. Wilfred G. B. Colls 
46 Jesmond Road, Newcastle-on-Tyne 2 
Northumberland, England 
Mr. Patrick Courlander 
56 George St., Richmond 
Surrey, England 
Mr. Frank Dickinson 
35, The Square, 
St. Annes-on-Sea, England 
Mr. H. Freeman 
493 Roman Road, London E. 3, England 
Mr. R. L. Freeman 
7 Church St., Liverpool, England 
Mr. George H. Giles, Secretary 
British Optical Association 
65 Brook St., London W.1, England 
Mr. John Calder Gillie 
46 Jesmond Road 
Newcastle-on-Tyne, England 
Mr. Robert Green 
5, The Crescent, Dunston 
Gateshead, England 
Mr. K. Clifford Hall 
140 Park Lane, London W. 1, 
Mr. Robert R. Hines 
Victoria Chambers, 220 Wolverl.ampton 
St., Dudley, Worcestershire, Engiand 
Mr. Humphrey Hughes 
26 West St. Pontypridd, 
Glamorgan, England 
Mr. Albert Johnson 
46-B Turner St., Blyth, 
Northumberland, England 
Mr. John Griffith Jones 
2 St. John St., Deansgate, 
Manchester, England 
Mr. Geoffrey D. McKellen 
l-a Red Lion Square 
Newcastle-on-Lyme, Staffs, England 
Mr. Cyril J. Pettet 
428 High Road, Leyton, 
London, England 
Mr. John Murray Rusk 
59, Newmarket St., 
Avr, Ayrshire, Scotland 
Mr. Euin Steele 
6 Devonshire St.. London, W. 1, England 
Mr. A. E. Turville 
108 Abington St., Northampton, England 
Mr. T. W. Watts 
8 Castle Meadow. Norwich, England 
Mr. Stuart B. Whitehead 
3 Bridge St., Fakeham, 
Norfolk, England 
Miss Isabella Mary Whitney 
108 Abington St.. Northampton, England 
Mr. A. H. Wright 


21 Castellain Road, London, England 


England 


BRITISH WEST INDIES 


Dr. Vernon Kenneth Lee 
7 Sackville St., 
Port of Spain, Trinidad 


GERMANY?+ 


Dr. Peter Abel 3 
Kurfurstendamm 210, Berlin, W. 15, 
Germany 


IRELAND? 


Mr. John Margetts 
3 Eilliam St., Galway 


NORTH IRELAND; 


Miss Francis Jane Jackson 
“Edgemount” Ballynahinch Road, Carry- 
duff, County Down, Belfast, Ireland 


SOUTH AFRICA 


Mr. Arthur L. Savell 
189 Jappe St., Jenner Chambers 
Johannesburg 


SWEDEN 


Dr. Bengt Burman 
Stationsgatan 12, Skelleftea 


STRAIT SETTLEMENTS+ 


Dr. Kenneth Edward Meyer 
6 Raffles Place, Singapore 


VENEZUELA 


Dr. Julio Moros Guerrero 
Avenida Mexico 207, Este 4 
Caracas 

Dr. H. Lytton-Joseph 
Calle Nueva No. 19 
Cabimas, Estade Zulia 


*The asterisk denotes that the member is a 
Diplomate of the Contact Lens Section of 
the American Academy of Optometry. 
+Members of British Chapter, American 
Academy of Optometry. 
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Were Expanding 


Again! 


AL Co. 


Our Policy is to Lower Your Costs. 


We are again expanding our plant, making room for 
more automatic precision machinery to give you the finest 
quality and service obtainable, anywhere, on a volume 
production basis. Our modern plant means lower costs 
and faster service for you. 


We Give Complete Service. There is NO prescription that we can’t handle. 


We serve the nation by fast air mail 24 hour service. 
We distribute optical supplies from the nation’s leading 
manufacturers. 


Interested in the Latest Fashions in Eyewear? 


Join our monthly sampling program. You will auto- 
matically receive samples of the newest fashions in eye- 
wear for your inspec- 
tion. Keep only what ABMCCCRCeeeeeeeeeeeeteceeeeeeeeeaeeece 
you want, and return = COMMERCIAL OPTICAL CO. 


the balance for credit. BOX 1215, OMAHA, NEBR. 


= Please send me: 


= ©. Add My Name to Your Automatic Sampling 
= Program 


COMMERCIAL OPTICAL CO. 3 Complete Wholesale Price Catalog 
Wholesale Optical Supplies 


OMAHA, NEBRASKA 


The Leading Independent Rx Laboratory suate 


in the United States 


} 
= 
| 
ie 
: 
= 


NOW AVAILABLE TO THE OPTOMETRIC PROFESSION: 


THE WOLFE TONOMETER 


The use of the Wolfe Scleral Tonometer has been validated 
for the measurement of increased intra-ocular pressure as 
in glaucoma. 

It may be used for the detection of abnormal diurnal vari- 
ations, marked differences in comparative pressure of the 
two eyes and in conjunction with optometrically applied 
provocative tests, all indicative of incipient glaucoma. 

A brochure describing the specific instrumentation and 
summary of research will be sent upon request. 

The Wolfe Tonometer is available in limited quantities, and 
may be purchased directly. 


$49.50 
F.0.B. CHICAGO 
DEPARTMENT OF CLINICAL RESEARCH 


Illinois College of Optometry 
Technology Center 
3241 SO. MICHIGAN AVE., CHICAGO 16, ILLINOIS 


EZY REDE 
Magnifiers and Readers. 


Now stocked by your Optical 
Supplier. 
Request Specialty Catalogue. 


APEX SPECIALTIES COMPANY 
1115 Douglas Ave. 
Providence 4, R.1. 


COMPLETE OPHTHALMIC 


Snvtced. 


to the PROF ESSION This report deals with the eye as an optical 
Pttisiin GRINDING system and the lenses which are used in cor- 

K y on which lens corrections rest and combines 
this with the ametropias corrected by these 


THE CORRECTION LENS 


means. Written by Dr. Julius Neamueller, 
St. Mi Pennsylvania State College of Optometry. 
w $.D. « Grand Forks, N.D Write for Monograph No. 52. 60 pages and 
cover. 90 cents. Send stamps or coins to 
AMERICAN ACADEMY OF OPTOMETRY 
1506-1507 Foshay Tower 
Minneapolis 2, Minn. 


THE WALMAN OPTICAL COMPANY 
229 Medical Arts Building Minneapolis 2, Minnesota 
FOUNDED IN NINETEEN HUNDRED FIFTEEN 
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SINCE 1915 


NEW! The trim Martini case... designed to accom- 
modate all frame styles, including heavy weights and 
jewel trimmed frames... from a compressed % inch 
the gusset can expand to a full inch! Heat sealed viny! 
plastic, in Pig, Calf, Lizard, Linen and Tweed Grains 
... all in assorted colors, with many new pastel 
shades. Write for price list. KELLEY & HUEBER, INC., 
4052 Haverford Ave., Phila., 4, Pa. 


4 


OR M VEUVE COCHRAN. 234 CHESTER AV. BAKERSFIELD. CALIF 


KELLEY & HUEBER, INC. - Serving the optical industry since 1849 


ECONOMICAL — ETHICAL 


ANNOUNCEMENT BY 
Illinois College of 
OPTOMETRY 


Applications for admission to 
classes beginning September 9, 
1957 are now being received. 


Three year course 
of professional study 


FRAME DISPENSING EQUIPMENT Leading to the Degree of 
FITTING DESKS Doctor of Optometry 


FRAME CABINETS : 
WALL DISPLAYS Requirements for Entrance: 

Two years (60 semester hours or 
SPECIAL PRESENTATION ITEMS quivalent quarter hrs.) in spe- 
Guaranteed, quality-built products of unsurpassed cified liberal arts and sciences. 
workmanship and design. 
FRAME-TAINER unparalleled, the WRITE FOR BULLETIN 

most o porn frame holder ever TO: REGISTRAR 


Exclusive in Glover products. of OPTOMETRY 


3241 So. Michigan Ave. 


ond address for 
riptive catalog to: . 
Technol Center, Chicago 16, Ill. 
GLOVER MANUFACTURING CO. 
Box 4093 Austin 51, Texas @ 
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BY HUDSON 


Another Masterpiece in Metal ! 


Color-keyed to high fashion in 10 excit- 
ing new shades. Handcrafted in metal 
with 1/10 12K gold-filled bridge and eye 
wire. Smart, modern temple design. 


MINNESOTA OPTICAL COMPANY 


Exclusive Supplier — for the Profession 
621 West Lake St., Minneapolis 8, Minnesota 


Nu-Line 7CYs 


What’ve they got that gets you...ahead? 


Unsurpassed front surface 
quality and 
spherical accuracy 
te 1/100th of a diopter 


Positive identification* 


Absence of cylinder 


Newton's Rings control 
of contact accuracy 


*Note the identifying brown-pink line, 


More Univis CV's being worn than all other 3-foci lenses combined 


Performance satisfaction guaranteed by 


The UNIVIS LENS Company 
Dayton 1, Ohio 


Now...as always... corrected curves 


= 
Univis 
‘ 
ae 
“ 7 mm. 
=. % for best a 
: field 
23 and 25 mm. 
segments 
80% reduction 
of segment 
reflection and 
> 
Segment 
crontY 
ned 


No further away from you 
than the sound of the 
overhead plane . . . that’s 
Dal-Tex! And as fast and 
reliable as the mailman who 
makes his daily rounds to 
your doors. 


and Confidence are built by Performance... * 
Guarding your professional reputation as carefully as : 
we do our own, We painstakingly fill your Rx. Your a 
standards mean but one thing at Dal-Tex — the best i 
available ophthalmic materials — the finest workmanship. 
Dal-Tex’ ever-growing reputation as a prime supply source - 
for the profession is built on these fundamentals — i 


Savings — Service — Quality. 


lis is Why... 
the Wide World Comes to 
THE WORLD'S LARGEST INDEPENDENT OPTICAL LABORATORY | 
NO BRANCHES NO RETAIL OUTLETS 0. Box 10026 Dallas 7, Texas 


Rx Orders come to DAL-TEX from around the World 4 ; 
\\ 


